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BAND II. 


DIE BOGENSPEKTREN DER ELEMENTE. 



Wir geben in diesem Bande die ausfukrlicken Bogcnspektren der 
Elemente; sie sind geordnet nach der alphabetisclien Reihe der ckemiscken 
Symbole. Die Verunreinigungen sind, wenn sie sicker erkennbar waren, aus 
den Tabellen weggelassen. Nur in der Gruppe der seltenen Erden, soweit 
dieselben chemisch nock nickt geniigend getrennt sind, kaben wir die 
Gruppen verunreinigungen unter Beifiigung der betreffendcn ckomisclien 
Symbole in den Tabellen belassen. 

Vor jedem Elemente findet sich die Literatur der Bogenspektren an- 
gegeben, soweit dieselbe gegenwartig nock Interesse beanspruckt, sowie das 
Materia], das wir zu den Aufnakmen verwandten, dessen Verunreinigungen 
und endlick die Zakl der gemessenen Linien. Wo Banden zu beobacliten 
waren, sind die Kanten derselben okne Intensities angabe dem Linienspektrum 
des Elementes am Scklusse beigefugt. Es bedeutet dabei die Bezeicknung 
K. V. oder K. R. das die betreffende Kante nack Violett, resp. Rot ab- 
schattiert ist. 

Die Intensitatsskala der Linienspektren sckliefit sick der Rowlandscken 
an; wir bezeicknen mit 1 die Linien goringstcr Intensitat und mit, 1000 die 
stlirksten. Von den zur Ckarakterisiemng der Linien verwendeten Zeicken 
ist zu bemerken: 

-j- bedeutet unsckarf, 


cl 

T) 

doppelt, 


u 

n 

umgekekrt, 


br 

T) 

breit, 


r 

7? 

verwaschen nack 

Rot, 

V 

n 

verwascken nack 

Violott, 


() „ , dafi eine Linie des eingekkimmerten Elements liber dii k 

gemessene Linie fallt. 


Exner u. Haschek, Die Spektren der Elemente. Bd. II. 



fiogen 


Ad 


2 


I Ad. Aldebaramum. 

Alt ere Messnngen: J. M. Eder und E. Valenta, Wiener Akad. 119 Ila. 
(1910) (Rot). 

Material: Aldebaraniumnitrat aus Oxid von C. Auer v. Welsbach. 
Verunreinigungen: Cp, Tm. 

Linienzahl: 905. 
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9515 

i + 

40-69 

i 

5449-50 

1 

6052-88 

14- 

491250 

1 -f- 

44-27 

i 

76-90 

5 Cp 

622210 

2 Cp 

3569 

10 

57-64 

i 

82-15 

1 

47-20 

1 

37-38 

1 

65-72 

l -f- 

5501-85 

14- 

75-01 

2 

44-23 

1 

77-23 

3 

05-73 

l 

6332-50 

1 + 

67-06 

3 

79-69 

2 

39 23 

2 

4620 

1 

94-35 

14-Cl. 

5301-13 

1 

56-67 

20 

96 60 

1 

500025 

1 -j- 5r 

07-29 

3 

8869 

1 

6403-35 

1 

09-69 

2 ! 

35-32 

5 

98-66 

1 

63-27 

2-KC.p) 

34-40 

1 

45-87 

1 + 

5631-60 

1 

89-32 

5 

7450 

3 

47-39 

2 

52-19 

2 

6668-10 

1 

76-92 

1 ~b 

53-11 

5 

76-06 

1 

6799-91 

1 

5135-30 

1+Cp 

58-82 

1 

5720-25 

3 




II. Ag. Silber. 

Altere Messungen: H. Kayser und C. Runge, Wied. Ann. 46 (1892.) 
Material: Feinsilber aus der Kaiserl. Munze. 

Veranreinigungen: Cu ; Ni. 

Linienzahl: 27. 


2309-61 

3 


3130-1 

1 —|— for 

3766 50 

i 4” 

4476-23 

5 

73-20 

1 


3280-84 

500u 

3810-85 

2 4~ 6i* 

4668-68 

8 

74-75 

2 

4-br 

3383-02 

300 u 

3981-78 

1 

4874-32 

1 —j— 

2437-83 

1 

+ 

3469-30 

1 + 

4055-42 

50 u') 


30 

2721-85 

2 

3502-08 

1 4- 

4212-15 

10-fu‘J 

64(55-08 

50-|- 

2824-5 

2 

4-br 

3624-4 

1 -j— br 

4311-21 

1 

71-73 

10 

3099-21 

1 

82-45 

2 4-br 

79-40 

1 




III. Al. Aluminium. 

Altere Messungen: H. Kayser und C. Runge, Wied. Ann. 48 (1893) 
J. M. Eder und E. Valenta, Wiener Akad. 119 II a (1910) (Rot.) 
Material: Metall von E. Merck. 

Verunreinigungen: Ga, Mg, Mn, Pb, Sn, Ti. 

Linienzahl: 28. 


2263-57 

3 

2370-30 

1 

2568-08 

20 u 

3050-20 

3 

69-25 

3 u 

72-20 

2 + 

75-20 

20 u 

54-81 

3 

2321-65 

14~ 

73-23 

5 u 

75-56 

54- 

57-27 

4 

67-13 

5 u 

73-60 


2652-56 

15 u 

60-04 

1 

69-37 

1 

78*53 

3 + 

60-50 

20 u 

64-43 

3 


L ) Rote Komponente starker. 







Bogeu 


AI, As, Au 


8 


30(5(5-28 

»> 

»*> 

3228-27 

2 

3944-20 

800 u 

(5170-0 

1 + br 

82*30 

500 u 

3(5-94 

1 

(51-71 

1000 u 

77-8 

1 -f- br 

92-89 

800 u l ) 

42-85 

1 

0151-9 

1 —jf- br 

93-5 

1 -|- br 


Kanten. 


4470-73 

K.R. 

4048-42 

K. R. 

48t>()’f)5 

K. R. 

5.377-0 

K. R. 

94-20 

K. R. 

72-21 

K. R. 

5075 f>3 

K. R. 

94-0 

K. R. 

4510-00 

K. R. 

94-80 

Iv. R. 

5102-37 

K. R. 

5410-0 

K.R. 

37-80 

K. R. 

4710-70 

K. It. 

23-00 

K. R. 



57-80 

K. R. 

3(5-10 

K. R. 

43-15 

K. R. 



7(5-00 

K. R. 

4842-40 

K. R. 

5357-9 

K. H. 




IV. As. Arsen. 

A It ore M os sun gen: H. Kayser und C. Rungc, Wiod. Ann. 52 (18 ( J4). 
Material: Metall von E. Merck, mit Nickel legiert (40% As). 

V e r u n r e i n i g u n g o n : Koine. 

L i n i e n z a Ii 1: 18. 


2271-40 

1 + 

2370-85 

<•) 

2745-12 

f> 

5082*05 

4 

88-18 

4 u 

81-20 

<•) 

80-37 

10 

75*40 

•» 

2349-88 

4 u 

2437-30 

T 

280( COO 

10 

3110*70 

3 

03-13 

1 

50-00 

*> 

f> 

98-8(5 

r> 



09-71 

2 

93-02 

2 

299MO 

3 




V, Au. Gold. 

A I tore Messungen: II. Kayser und («. Range, Wiod. Ann. 40 (1SU2). 
M a,t oria 1 : Im Ultraviolet,!,: Mid,all von ( \ Sehuehardt, itn Sichtbaren : Gold- 
chlorid auf (Jaskohlo. 

V orunreinigungon: Ag, Oil, Ou, Zn. 

L i n ienza-hl : 35. 


2352-(58 

1 

288,3 50 

1 

4005-24 

3 

5004-79 

2 


87-80 

1 

2900-00 

1 

4242-00 

1 

5230-44 

2 


2428-00 

5 ii-) 

32-30 

1 

4315-32 

2 

5655-95 

| 

2590-15 

1 

3029 29 

8 

4437-40 

1 

5837-(52 

3 


2041-00 

2 

3122-92 

10 

88-41 

2 

(53-20 

1 - 

-br 

70-02 

15 

3308-44' 

1 4- 

400(5-68 

1 

5957-25 

1- 

— 

88-78 

1 

20-3 

l -|- 

04-3,3 

1 + 

(5278-40 

4 


2700-9(5 

2 

3909-49 

1 

4792-82 

10 

(5332-48 

1 - 


48-36 

4 

4041-10 

l 

481 1-81 

3 





*) Als Vorunreinigung als iloppolto Lime gomosson auf 301)2*88 i -2, 8092*99 i ^ 1, 
-) Koto Komponento starker. 





y 


Ba 


Bogeu 


VI. Ba. Baryum. 

A1 1 ere Messnngen: H. Kayser und C. Runge, Berl. Akad. (1892). 
H. Lehmann, Ann. d. Phys. 8 (1902) (Ultrarot), V. Holler, Ztsck. fur 
wiss. Phot. 6 (1908), J. M. Eder und E. Valenta. Wiener Akad. 119 II a. 
(1910) (Rot). 

Material: Baryumhromid auf Gaskohle. 

V e r u n r e i n i g u n g e n: Ca, Sr. 

Linienzahl: 207. 


2304-36 

3 u 

3586-69 

2 

413083 

100 

4673-75 

3 4- 

35-38 

3 u 

88 32 

3 

32-58 

5 


91-85 

8 


47-65 

i 


90-15 

1 

66-17 

10 r 

4700-67 

3 4- 

2596-87 

i 


93-50 

1 

79-58 

1 - 

- 

24-96 

1 


2634-90 

i 


93-7 

1 -fbr 

4224-20 

5- 


26-68 

10 


41-55 

i 


99 62 

3 

39-85 

2 - 

_ 

320 

1 - 

-br 

47-42 

2 


3611-20 

3 -f-r 

42-80 

4 


39-5 

1 - 

-br 

2702-70 

2 


30-85 

10-fCa? 

64-45 

2 -f" 

4807-8 

1 - 

-br 

39-38 

2 


37-2 

2 + br 

83-31 

20 4 - 

77-8 

2 - 

j-br 

71-46 

1 


40-56 

3 

91-33 

5 


4900-11 

10 


85-36 

2 


62-71 

3 

4323-05 

3- 

b v 

03-05 

2 


3071-72 

20 


64-82 

1 

25-34 

3 


34-26 

100 u 

3108-3 

1 —j— br 

75-45 

1 

32-97 

3 -f- 

47-50 

2 


84-5 

i- 

-br 

88-8 

2 -|- br, r 

50-60 

15 4- 

95-90 

1 


3204-5 

i- 

— br, r 

3701-90 

1 

59-76 

2 


5055-14 

2 


23-0 

2 - 

- br, r 

94-88 

2 + 

4402-80 

20 

94-1 

1 -J~ 

53-2 

1 - 

- 

3862-07 

8 -f- 

07-07 

5- 

- 

5160-10 

5 + 

630 

2 - 

- br, r 

89-43 

8 

13-89 


_ 

75-72 

2 + 

70-30 

1 - 

- 

91-90 

50 

3210 

10 


77-52 

14 - 

82-1 

2 - 

- br, r 

92-90 

10 r 

67-30 

3- 

- 

5254-00 

1 — f- 

98-3 

1 - 

- br, r 

3900-56 

1 + 

89-10 

8 -j 

L br,v 

65-80 

l Cu ? 

3315-92 

1 - 

- 

06-15 

1 + 

93-79 


L br,v 

67-18 

4 — 


23-3 

2- 

- br, r 

10-03 

50 r 

4506-13 

10 


77-75 

1 - 

— 

57-15 

4 J 

~r 

17-38 

2 

23-48 

10 


79-6 

H 

j-br 

77-33 

54 

- br, r 

35-91 

50 

25-19 

10 


91-05 

l-j 

___ 

3420-70 

8 - 

-br, r 

38-03 

8 

54-21 

1000 u 

94-30 

H 

— 

64-7 

1 - 

-br 

45-3 

1 -|- br 

7402 

10 


5303-00 

2 - 

— 

3501-31 

50 


47-5 

1 —j— br 

79-82 

15 + 

05-92 

1 - 

— 

25-30 

20 r 

75-6 

1 4 -br 

89-83 

2 - 

__ 

09-10 

1 4 

- 

29-64 

3 


8306 

1 

9192 

2 -j 

- 

65-2 

1 -| 

-br 

31-8 

2 —{— bi* 

93-55 

100 

99-97 

8 -| 

- 

79-2 

14 

-br 

45-00 

20 4 - 1 - 

95-85 

5 

4605-10 

1 -j 

— 

81-2 

i -| 

- br 

47-99 

3 4- 

98-05 

1 4* 

20-19 

3 


89-8 

M 

-br 

62-19 

2 


4026-55 

1 +r 

28-45 

3 + 

5405-20 

2 - 

-br 

66-83 

2 


81-1 

1 4 -br 

3(5-7 

1 —j— br 

24-85 

50 

r 

76-24 

2 


85-0 

1 4 - br 

42-5 

1 -j-br 

37-56 

2 


77-81 

3 


87-6 

1 -j-br 

52-0 

l+br 

73-90 

2 


79-91 

20 

r 

4110-35 

1 

6)3-0 

1 -j-br 

5519*28 

50 





Boyen 


Ba, Be, Bi 


10 


5535*70 

100 u 

5800-60 

100 

5985"4 

l+br 

6483-21 

50 u 

46'3 

2H 

-br 

05-92 

10 


97-39 

50 

97-21 

200 u 

9350 

2- 

- 

18-47 

1 + 

6019-70 

50 

99-10 

100 u 

5618-9 

1 - 

-br 

19-19 

3 


63-44 

50 u 

6527-60 

50 u 

19-25 

1 - 

-br 

26-56 

100 

83-67 

5 

81-00 

1 -f- 

20-2 

1 -)“br 

49-50 

1 -j- 

86 6 

l+br 

95-65 

20 u 

20 6 

l+br 

53-91 

200 u 

611110 

100 u 

6654-27 

i+ 

41-3 

L 4-br 

59-51 

1 -f- 

29-50 

2 

7550 

10 

80-45 

5 


590781 

10 


41-95 

1000 u 

9408 

10 

5709-89 

i- 


27-9 

1H 

br 

6235-5 

2+br 

6865-92 

3 

13-80 

2- 


62-7 

2 -j 

[-br 

6323-6 

1 + 

68-15 

1 + 

210 

1 - 

- 

6500 

3H 

- 

41-93 

50 

7060 19 

3 u 

7800 

500 

7200 

50 


6411-95 

1 + 

7120-58 

1 — j~ 

84-29 

3 


78-69 

2 


5111 

30 




VII. Bei Beryllium. 

Altere Messungen: H. A. Rowland und R. R. Tatnall, Astroph. J. I 
(1895). J. M. Eder und E. Valenta Wiener Akad. 119 II a (1910) (Rot). 
Material: Berylliumnitrat aus Oxid von L. F. Nikon, auf Gaskohle. 
Yerunreinigungen: Keine. 

Linienzahl: 9. 


2348-64 

3 u 

2650-71 

10 

3131-17 

20 

3321-50 

20 

50-90 

2494-76 

i + 

8 u 

313053 

20 

3321-23 

20 

4572-88 

8 


Kanten. 


4708-89 

K.R. 

32-85 

K.R. 


VIII. Bi. Wismuth. 

Altere Messungen: H. Kayser und C. Runge, Berl. Akad. (1893). 
W. Sehwetz, Ztscb. fur wiss. Phot. 8 (1910). J. M. Eder und E. Valenta," 
Wiener Akad. 119 IIa (1910) (Rot). 

Material: Metall von C. Schuchardt. 

Verunreinigung en: Pb, Sn, Tl. 

Linienzahl: 48. 



Bf, Bo, Br, C 


Bogeu 


■ 

1 -f-(Cu) 

2809-78 

20 + 

3405-47 

3 

4493-19 

2 


18 

8 

63-90 

3 u 


30 

4615-29 

1 


L8 

1 -f- 

98-12 

50 u 

96-34 

50 

15-70 

1 


12 

2 

2938-43 

50 r, u 

3888-07 

3 

4692-50 

1 + 

10 

4 

89-12 

30 

88-34 

3 

4722-61 

20 


m 

10 

9341 

30 

4121-86 

20 + 

22-83 

2 


16 

4 

3024-76 

30 

2210 

20 + 

34-0 

2- 

-br 

)1 

4 

35 02 

10 + 

4220-65 

1 + 

5209-5 

1- 

-br 

>5 

3 

67-84 

500 u 

54-46 

2 

97-8 

1 - 

-br 

59 

o 

o 

76-79 

10 

4308-40 

3 

5552-52 

4- 

-r 


20 r 

3397-43 

30 u 

08-75 

5 

5742-75 

H 

(-br 


2 + 

3405-32 

3 

4492-80 

2 

6135-2 

i- 

-br 


IX. Bo. Bor. 

i Mess ungen: H. Kayser und C. Bunge, Berl. Akad. (1892). 
. A. Rowland und R. R. Tatnall, Astroph. J. J (1895). 
ial: Borsaure von E. Merck, auf Gaskohle. 
reinigungen: Keine. 

1 z a h 1: 2. 


2496-84 

20 u 

97-80 

20 u 


Kanten. 

2265—2300 Bande naeh Rot, ohne angebbare Kanten. 


■45 


K.R. 


2437-20 


K.R. 


2551-50 


K.R. 


2675-37 


K. R. 


X. Br. Brom. 

3 Messungen: Felilen. 
ial: Bromkalium auf Gaskohle. 
nzahl: 0. 


XI. C. Kohlenstoff. 

j Messungen: J. M. Eder und E. Valenta, Wiener Akad. 119. 11a 
910) (Rot), 
ial: Gaskohle. 

ireinigungen: Al, Ba, Bo, Ca, Cu, Fe, Mg, Mn, Si, Ti, Va. 
nzahl: 1. 

I ' I 7 


2478-66 3 









Bocjen 


C, Ca 


12 


Kanten. 


8584-03 

K. V. 

4158-18 

K. V. 

45! 9-95 

K.V. 

4697-59 

K.V. 

85 97 

K.V. 

67-79 

K. V. 

3203 

K.V. 

4715-20 

K. V. 

90-49 

K. V. 

8100 

K.V. 

53-30 

K.V. 

37-02 

K. V. 

3861-70 

K. V. 

97-23 

K. V. 

78-16 

K. V. 

5129-30 

K.? 

61-86 

K. V. 

4216-13 

IV. 

460628 

K.V. 

65-30 

K. V. 

71-51 

83-50 

K. V. 
K. V. 

4502-28 

K.? 

85-00 

K.? 

56354 

K.V. 


XII Ca. Calcium. 

Altere Messungen: H. Kayser und C. Runge, Berl. Akad. (1891). 
H. Lehmann, Ann. d. Phys. 8 (1902) (Ultrarot). C. F. Meisenbach, 
Ztsch. f. wiss. Phot. 6 (1908). F. L. Cooper, Astroph. J. 29 (1909). 
J. M. Eder und E. Valenta, Wiener Akad. 119 II a (1910) (Rot). 
Material: Im Ultraviolett: Caleiumnitrat auf Gaskohle, im Sichtbaren: 

Calciumchlorid auf Gaskohle. 

Verunreinigungen: Ba, Na, Sr. 

Linienzahl: 114. 


2398-66 

lu 

3706-18 

10 


4496-3 

1 +bi 

5270-44 

30 

2995-06 

3 


37-06 

20 


4509 8 

1 -f- br 

5349 69 

20 

9741 

3 


3933-81 

500 u 

12 7 

1 +br 

5513-16 

8 + 

99-74 

2 


4910 

8 


27-35 

20 + r 

82-20 

10 

300096 

2 


57-22 

10 


78-88 

20 

88-94 

20 

06-97 

4 


68-63 

300 u 

81-77 

30 

90-30 

8 

09-30 

3 


73-91 

10 


86-22 

30 

94-70 

20 

3159-01 

10 


4093-00 

4- 

- 

4624-63 

i -(- 

98-(><) 

20 

79-50 

15 


95-30 

(5 - 

+1 

85-35 

54 . 

5601-50 

10 

81-43 

o 


98-9 

6 H 

- 

4722-48 

1 

03-09 

10 

3215-0 

1 —(— br 

99-2 

iH 

- 

37-00 

1 4“ 

5718-56 

1 - 

- 

25-6 

1 —(— br 

4226-90 

1000 u 

4210 

1 

43-55 

1 -j 

- 

69 37 

1 -f* 

4061 

3 + 

84-50 

1 

5857-69 

10 

74-95 

1 -f- 

83-20 

50 


4807'8 

l+br 

6789 

1 

86-35 

1 -f- 

89-50 

50 


23-2 

1 -j-br 

6006-31 

1 

3344-52 

2 + 

99-18 

30 


34-1 

1 . + br 

6102-92 

10 

50-25 

5 + 

4302-70 

100 

i 47-38 

2 + br 

22-49 

15 

61-95 

10 + 

07-90 

30 


78-38 

20 

61-57 

3 

3468-70 

1 - 


18-80 

50 


4981-94 

1 

62-41 

10 

75-01 

2 - 

- 

55-50 

3 -f- r 

5041-83 

20 

64 05 

2 

87-82 

4- 

r 

4425-60 

100 

5189-00 

100 

66-70 

3 

3624-19 

10 + 

35-17 

100 u 

5260-58 

5 

69-30 

3 

30-87 

20 + 

35-88 

50 


61-87 

10 

69-82 

4 

3107 

8 + 

55-00 

200 u 

62-40 

10 

6406 0 

1 + 

44-53 

20 + 

5610 

20 


64 41 

15 

17-90 

1 + 

44 90 

8 + 

56-84 

8 


65-73 

20 

39 35 

50 1 




13 


C, Cd, Ce 


Bogen 


6449-3 

1 -f-br 

6462 80 

30 

6494-02 

20 

6573-00 

2 

50 01 

15 

64-95 

i 

99-84 

8 

67.17-90 

4 

55-83 

4 

71-90 

10 






Kanten. 


5934-2 

k.v. 

5949 4 

K.V. 

6181-5 

Iv. V. 

6206-5 

K. V. 

35-6 

K. V. 

51-6 

K.V. 

82 2 

K.V. 

0()-9 

K. V. 

36-8 

K.V. 

540 

K.V. 

83-0 

K.V. 

07-5 

K. V. 

38 3 • 

K. V. 

56 5 

K.V. 

83-9 

K.V. 

08*1 

K.V. 

39-8 

K-V. 

59 3 

K.V. 

84 9 

K. V. 

08 9 

K. V. 

41-5 

K.V. 

621 

K.V. 

91-8 

K. V. 

09-7 

K. V. 

43-3 

K.V. 

833 

K.R. 

92-7 

K. V. 

10 6 

K.V. 

45 2 
47-2 

K.V. 

K.V. 

6181-0 

K.V. 

93-5 

K.V. 

11 7 

K.V. 


XIII. Cd. Cadmium. 

Alt ere Messungen: H. Kayscr und C. Range, Berl. Akad. (1891). 
Material: Metall von E. Merck. 

Yerunreinigungen: Pb, Tl. 

Linienzahl: 38. 


2240-0 

1 ~ 


2764-2 

3 -4- bi-,i- 

3252-86 

20 r 

4307-2 

2 + r 

3 

65-10 

2 - 

- u 

75 20 

2 —[— br,r 

61-23 

20 u 

4413-21 

6755 

2 - 

- 

2837 05 

10 + 

5405*80 

100 u 

15-86 

1 

2306-71 

2 - 

- 

68-40 

2 + r 

66 37 

100 u 

4002*8 

5 + r 

13-1 

1 - 

- 

80-89 

10 + r 

67-81 

50 u 

78*58 

50 + 

29-36 

3- 

- 

81-35 

<8 + r 

3500-20 

2 

4800-14 

100 u 

2573-2 

1-1 
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XIV. Ce. Cer. 

A It ere Messungen: A. Bakowski, Ztscli. fur wiss. Phot. 6 (1908). 
F. L. Cooper, Astroph. J. 29 (1909). J. M. Ed or und E. Valenta, Wiener 
Akad. 11.9 IIa (1910) (Rot). 

Material: Ceronitrat von L. Haitinger, auf Gaskohle. 
Verunreinigungen: Pr (Spuren). 

Linienzahl: 2894. 
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XVII. Cp. Cassiopeium. 

AltereMessungen: J. M. Eder und E. Valenta, Wiener Her. 119 11a. 
(1910) (Hot). 

Material: Cassiopeiumnitrnt von C. Auer v. Welsbach, auf Gaskohle. 
Yerunroinigungen: Ad. 

Linienzahl: 164. 
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>) Gehort naeh G. Urbain, C. R. 152 (1911) einem neuen Element Celthim (Ct) an. 
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37- 57 

38- 13 

39- 3 
42-39 
42-65 
46-38 
4(5-65 

40- 8(5 
48-65 

51- 85 

52- 93 

53- 23 

54- 00 

61- 55 

62- 67 

63- 79 

64- 43 
(55-70 

70-00 

70- 40 

71- 86 


1 

2 -j-br 
2 
1 
1 
2 
1 
2 
1 
1 
2 

2 —j— br 
1 -j- 


2 -j- In- 
2 


1 -j-br 





Cr 


Bogen 


2 

4231-55 

1 

4305-61 

2 

4375-49 

3 

1 

31-82 

1 

07-67 

1 + 

76-95 

2 

1 

32-41 

2 

09-89 

1 

77-69 

2 

4 

33-05 

2 + 

10-60 


79-95 

1 

1 

3470 

2 

12-65 

1 

81-30 

2 

2 

37-90 

2 

1295 

1 

83-05 

1 

1 

39 12 

3 

14-16 

1 

85-15 

8 

2 + 

40-89 

2 

18-10 

1 

87-64 

3 

4 

41-36 

1 

19-52 

1 + 

91-93 

8 

1 

42-55 

1 

19-80 

2 

92-50 

1 

1 —[-br 

43-01 

1 

20-78 

2 

93-74 

1 

2 + 

48-45 

1 

21-44 

1 

95-61 

1 

1 

48-87 

1 

21-81 

1 

97-44 

2 

2 

52-39 

1 

23-70 

2 

4400-01 

2 

1 

54-51 

50 u 

25-25 

3 

03 62 

3 

2 

55-70 

1 

32-75 

2 

06-46 

1 

2 

56-80 

l_j_ 

37-74. 

10 

06-87 

1 

1 

57-54 

1 

38-56 

1 

09-76 

1 

3 

59-32 

1 

38-95 

1 

10-49 

2 

1 

60-40 

1 -f 

39-62 

4 

11-35 

3 

2 

61-51 

2 

39-90 

3 

12-44 

2 

1 

61-80 

1 

40-31 

2 

13-21 

1 

2 

62-30 

1 

41-36 

1 

14-02 

2 

1 

62-56 

1 

41-60 

1 

14-55 

1 

1 

63-30 

3 

42-17 

1 

19-30 

1 

2 

67-01 

1 

43-33 

2 

21-19 

1 

2 

68-95 

1 

43-89 

1 

22-8 

2 -f-br,d 

2 

7015 

1 

44-68 

10 

23-55 

1 

2 

73-10 

1 

45-27 

1 

24-49 

3 

2 

75-00 

50 u 

45-95 

1 

25-31 

1 

1 

7613 

1 

46-99 

3 

26-87 

1 

2 

7800 

1 + 

47-64 

1 

27-90 

1 

1 

80-57 

3 

49-00 

1 + 

28-66 

2 

2 

84-90 

1 

51-22 

5 

30-09 

1 

2 

85-10 

1 

51-98 

10 

30-72 

2 + 

3 

88-58 

1 

5413 

2 

32-35 

2 

2 

89-90 

50 u 

55-5 

1 + 

33-00 

1 

1 

92-14 

2 

56-50 

1 

34-15 

1 

2 

93-71 

2 

56-95 

2 

43-89 

1 

2 

95-91 

3 

57-69 

2 

50-5 

1 —{— br 

2 

96-46 

1 

59-82 

8 

53-50 

1 

2 

96-80 

1 

63-31 

3 

55-62 

1 

3 

97-21 

2 

64-3 

1 + 

56-77 

1 

2 

97-89 

3 

6503 

1 + 

58-72 

3 

2 

99-85 

2 

68-45 

1 

59-57 

1 

1 

4300-13 

1 

71-48 

10 

59-92 

2 

2 

00-66 

2 

73-42 

3 

60-90 

1 + 

2 

01-35 

2 

73-81 

1 

61-50 

1 

1 

02-95 

1 

74-32 

3 

62-91 

2 





Bog era 


46 


C* 


— 

4464-85 

2 

4526-66 

5 

4581-27 

1 

4628-69 

1 


65-09 

1 

27-58 

4 

82-25 

1 

30-66 

1 


65-53 

2 

30-02 

2 

82-65 

1 

32-39 

2 


66*35 

1 

30-91 

5 

, 84-12 

1 

33-49 

2 


67-74 

2 

32-95 

1 

84-30 

2 

34-30 

1 


68-55 

1 

35-33 

3 

85-25 

2 

3480 

1 


68*84 

1 

3589 

8 

86-31 

2 

35*63 

1 


69-99 

1 

39-94 

3 

88-06 

1 

37-36 

2 


70*67 

1 

40-64 

3 

88-40 

1 

37-95 

2 


73-96 

2 

40-88 

3 

89-22 

1 

39-78 

3 


75-50 

3 

41-23 

3 

90-78 

1 + 

4079 

1 


77-20 

i + 

41'65 

3 

9090 

14- 

41-9 

1 —(— br 


77-66 

1 

42-76 

2 

91-61 

8 

4221 

1 


78-14 

1 

43-89 

2 

92-30 

1 

42 60 

1 


79-05 

1 

44-78 

4 

94-01 

1 _|_ 

44-11 

1 


80*45 

2 

45-47 

2 

94-63 

1 

46-35 

20 


81'64 

1 

46-10 

5 s 

95-2 

1 -f-br 

. 46-99 

2 


83-02 

3 

46-77 

1 

95-79 

3 

48-29 

2 


84-85 

1 

48-85 

1 

96-61 

1 

49-01 

2 


88-21 

2 

50-65 

1 

97-15 

1 

49-61 

3 


89-62 

2 

53-10 

1 

98-64 

2 

51-49 

8 


90-8 

1 -|- br 

54-17 

2 

99-21 

1 

52-38 

10 


92'00 

3 

55-01 

2 

4600-30 

3 

5300 

1 


92-50 

3 

55-30 

2 

00-90 

5 

54-3 

1 + hi' 


95-50 

1 

55-51 

1 

01-21 

3 

54*94 

2 


97-03 

10 

56-35 

3 

02-80 

1 

56-38 

2 


98-87 

3 

58-47 

1 

04-75 

1 -(-br 

57-02 

1 


99-46 

1 

58-86 

2 

05-90 

1 +br 

61-47 

1 


4500-42 

3 

61-71 

1 

06-57 

1 

62-10 

14- 


01-25 

3 

63-48 

2 

10-09 

1 

62-65 

l 


0190 

2 

63-67 

1 

' 11-26 

1 

6353 

3 


02-43 

1 

63-89 

2 

1215 

2 

64-05 

3 


03-25 

1 

64"36 

2 

13-53 

8 

65-00 

5 


04-13 

1 

65-70 

4 

14-30 

1 

66-10 

2 


06-99 

2 

66-40 

1 ’ 

14-70 

1 

66-40 

1 


08-20 

1 -(-br 

66-79 

1 

14-93 

1 

66-72 

2 


08-95 

1 

69-80 

4 

16-28 

10 

67-34 

1 


10-22 

1 

70-52 

1 

19-00 

1 

69-52 

3 


12-10 

4 

7075 

1 

19-70 

4 

69-90 

1 


12-80 

1 -|- 

71-28 

2 

21-25 

1 

70-30 

1 


13-45 

1 

71-89 

4 

22-10 

3 

73-37 

1 


14-70 

8 

74-43 

1 

22-62 

2 

75-3 

1 H 

[-br 


15-60 

2 

74-68 

1 

22-95 

2 

76-5 

H 

-br 


18-83 

1 

75-30 

2 

24-75 

2 

77-80 

1 - 

- 


20-00 

1 

76-99 

1 

25-54 

1 

80-70 

2 


21-32 

2 

78-50 

1 

26-35 

10 

81-10 

2 


22-25 

1 

78-8 

1 + 

27-03 

1 

84-80 

1 


2500 

1 

79-80 

1 + 

27-54 

1 

86-40 

1 


26-28 

2 

80-26 

8 

27-86 

1 

89-55 

3 



47 


Cr 


Bogen 


4690-35 

93- 20 

94- 15 

94- 96 

95- 35 

97-25 

97- 60 

98- 71 

99- 17 
99-80 

4700-80 

01-76 

02-13 

05-60 

06-29 

0820 

14-20 

17-78 

17- 90 

18- 63 

21- 35 

22- 90 
2331 

24-10 

24- 60 

25- 91 

26- 13 

27- 32 

29- 92 

30- 90 

36- 35 

37- 52 

41-31 
43-33 

45-49 

47-26 
47-87 

51- 32 

52- 29 

53- 10 

54- 92 

55- 33 

56- 30 

57- 07 
57-53 
57-80 
60-10 
61-05 
61-45 


4761-97 

64-48 

64-87 

66-88 

67- 47 

68 - 02 
68-80 

70-0 

70- 90 

71- 79 

74- 76 

75- 32 
75-73 
77-81 
80-11 
83-25 
87-95 

89- 53 

90- 55 
92-72 
94-70 

96- 33 

97- 1 

97- 91 

98- 77 

99- 43 
4801-24 

04-88 

05-47 

06-48 

0952 

10-95 

14-50 

16-35 

24-16 

24- 40 

25- 71 

29-53 

31-86 

35- 90 

36- 55 

37- 06 

38- 63 

40- 60 

41- 97 
43-30 

46-52 
47 41 

48-46 


2 

1 

1 -f- br 
1 

1 

1 

1 

1 

1 

1 

1+br 

1 

5 

2 

4 
1 

2 + 
1+br 
1 

1 . 

1 + 

5 
1 

1 + 

1 

1 

1 

1 

1 

1 

1 

1 

5 

1 

1 — 

1 — 

2 

1 

1 — 

1 — 

1 — 

2 — 

1 

1 


4851-70 

55-38 

57-55 

61-40 

6201 

64-55 

70-99 

74- 82 

75- 70 

76- 60 
80-21 

85- 13 

86 - 01 
87-20 

87- 88 

88- 71 
94-57 
98-67 

4903-47 

05-24 

19-64 

21- 15 

22- 49 

23- 50 

30- 36 

31- 30 
36-50 

42-68 
44-75 

49-77 

53- 90 

54- 99 
6510 

86-14 

5004-55 
13-49 
18-80 
22-04 
48-95 
52 08 

66-06 

67- 87 

68- 45 
73-10 
92-03 

5110-93 

13-30 

22- 27 

23- 63 


1 

1 

3(Fe) 
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1 

1 
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1 

1 + 

3 

3 

1 

1 + 

1 

3 

2 

1 

1+br 
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1 

1 

1 

1 

1 

2 

1 + 

1 

1 
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1 

1 

1 


5139-81 

44-85 

61-94 

66-41 

77- 57 
84-73 

92- 18 

93- 67 
96-61 

5200-37 

04-71 

06-24 

08-60 

12- 40 
14-27 
2110 

21- 93 

22- 85 

24-24 

24- 70 

25- 19 

26- 00 

27- 09 

28- 25 
30-35 

39- 12 

40- 62 

43-53 

47-72 

55-21 
61-91 

64- 35 

65- 33 
65-90 

72- 18 

73- 59 
75-33 
76 06 

78- 39 
80-48 

87-34 
93-03 
93-55 

96- 86 

97- 48 
98*46 

5300-89 

04-33 

13- 02 


1 

3 

5 + a 

i 

l 

l 

i + 

1 + 

4 

2+br 
4 — 

4 

2 
2 


Bo yen 


Or, Cs 


48 


5318-92 

2 

5554-50 

1 -f" 

5784-17 

8i 

h 

28-53 

10 4- 

68-51 

1 

85-29 


- 

29-33 

3- 

- 

74-63 

1 

86-08 

5 -] 

-d? 

29-95 

3- 

— 

5628-82 

3 

87-25 

2 

40-65 

2 

38-37 

1 

88-22 

10 

45-00 

1 

42-59 

2 

88-59 

2 

45-99 

20 

48-40 

14- 

91-30 

15 

48-50 

10 

49-52 

2 

92-00 

1 

68-72 

1 

58-82 

1 

96-98 

2 

70-54 

1 

64-24 

3 

98-10 

1 

71-67 

2 

74-44 

1 

98-68 

1 

73-90 

1 

81-42 

2 + 

5801-43 

1 

87-14 

2 

82-63 . 

24- 

38-88 

2 

87-73 

2 

94-94 

3 

43-46 

1 

9060 

1 

98-53 

4 

44-84 

2 

91-56 

1 

5700-75 

1 

76-77 

1 

5400-75 

3 (Fe) 

02-52 

3 

84-67 

2 

0519 

1 

12-87 

1 

88-20 

1 

10-01 

20 

12-98 

3 

89-02 

1 

4260 

1 

20-03 

1 

90-23 

1 

64-12 

2 

29-41 

1 

5902-35 

1 

80-71 

2 

38-75 

1 

59-42 

1 

5508-40 

1 

46-64 

1 

64-15 

1 + 

10-15 

1 

53-89 

2 

70-91 

1 

12-5 

H 

bbr 

72-89 

1 

6029-50 

1 

19-77 

i-\ 

- 

81-42 

3- 

- 

45-63 

1 

41-0 

1H 

-br 

82-10 

3H 

- 

47*88 

1 

48-81 

l 


1 

I 




Kanten. 



| 5794*7 I K.K. | 6052*0 |K.R.| 60631 |K.R.| 6394*7 |K.R.| 

XIX, Cs. Caesium. 

A11ere Me ssungen: H. Kayser und C. Runge, Berl. Akad. (1HJH).) 
H. Lehmann, Ann. d. Phys. 5 (1901) (Ultra Rot). J. M. Kder und 
E, Valenta, Wiener Akad. 119 Ha (1910) (Rot). 

Material: Caesiumchlorid von E. Merck. 

Verunreinigungen: Ba, Ca, Li, Rb, Sr. 

Linienzahl: 14. 








Cs, Cii 


Bogen 


10 + 

6355-3 

2+br 

6723-6 

50+ U 1 ) 

6974-5 

5 + u 

1 +br 

6587-3 

3 + r, br 
• 






XX. Cu. Kupfer. 

Mess ungen: H. Kayser und C. Runge, Berl. Akad. (1892). 
M. Eder und E. Valent a, Wiener Akad. 119 II a (1910) (Rot), 
a 1: Kaufliches Metall. 
einigungen: Ag, Bi, Ni, Pb, Sn, Zn. 

2 a hi: 368. 
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2u 

02-70 

1+br 

2911-35 

1- 

- 

63-54 

10 

4 

1 

03-30 

1 


2298 
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6 

2 u 
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H 
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1 

1 
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- 
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5 

1 -f~ 
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- 

25-00 

H 

- 
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8 

8 

2u a ) 
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- 

25-55 

l- 

_ 
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1 

0 

1 

45-53 

In 

- 
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1 

3 

3 u 

51-35 
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- 
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2 + 

88-22 

4 

7 

2 + 
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1- 

-br 

61-31 

20 
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1 
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2H 

- 
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3100-05 

10 

9 

1 + 

66-51 

50 


78-41 

3 + 

08-70 

20 

7 

2 

68-94 

2- 

b 

79-52 

3 + 

13-59 

2 Co? 

2 

5 + 

69-35 

1- 


82-28 

1 


16 44 

15 

3 

1 

82-73 

2H 


82-93 

1 + 

18-45 

1 

o, 

3 

83-67 

2-j 


86-05 

1 + 

20-58 

3 

5 

2 

86-62 

1H 

- 

91-90 

1 + 

26-25 

15 

4 

5u 

92-05 

l- 

— 

97-50 

10 


28-80 

10 

0 

1 

2802-77 

l-l 

- 

98-50 

2 


31-45 

1 + 

5 

1+br 

03-75 

l- 

L 

3010-99 

10 


37-9 

1 •+ br 

0 

1 +br 

05 80 

l- 

— 

13-94 

1 


40-44 

8 

6 

50 u 2 ) 

24-50 

20 


14-97 

2 + 

42 55 

10 


1 ■+ br 

37-73 

1 


2172 

5 


46-95 

10 

9 

2 + 

46-60 

1 


22-72 

4 


49-63 

2 


iolette Komponente starker, 
ote Komponente starker. 

i. Hascbek, Die Spelctreu <Jer Elements. BcU H, 4 


Bogen 


Cu 


50 


3151-78 1 + 
56-73 3 
60-18 2 
69-80 8 
760 2+br 

78- 34 1 
94-22 10 

3208-30 8 
11-52 2 
23 "56 3 
24-80 3 
26-69 3 
31-29 5 

34- 04 1 + 

35- 84 5 
43-28 8 
4768 1000 u 
6616 3 
68-38 3 
7409 1000 u 
77-45 2 

79- 94 8 
82-83 5 
90-67 20 
92-50 2 
93 08 4 

3308-09 20 
17-34 6 
19-81 5 
29-76 4 
35 37 4 
37-95 .10 
41-30 1 
49-40 6 
51-37 1 
54-61 5 
58-45 1 + 
58-90 1 + 
62-10 1 + 
65-51 10 
75-81 2 
79-83 1 + 
8003 1 + 
81-28 3 + 
81-57 4 2 

84-96 2 + 

88-2 l-j-br 
9217 1 
95-61 2 


3396-49 2 
3402-39 6 
04-80 4 + 
13-47 2 + 
r 15 90 3 + 
20-28 1 
• 22-3 2-j-br 
34-12 1 + 

36- 15 1 

37- 93 1 
5047 10 
54-89 8 4- 
57-97 6 
59-53 2 
637 l-j-br 
65 55 2 + 
72-27 3 
74-70 1 
76-12 8 

82- 0 l-j-br 

83- 90 8 

87- 68 2 

88- 93 2 
92-09 1 
98-19 3 

3500-42 2 
01-46 1 
01-67 1 
07-53 1 
10-46 1 
12-26 8 
17-16 2 
20-15 4 
24"36 6 
27-61 6 
3054 10 
3106 1 
33-89 10 

45- 08 3 

46- 56 2 
66-28 1 + 
94-17 2 
98 18 2 + 
99-28 10 

3602-19 10 
09-43 2 
10-93 3 

13- 89 5 2 

14- 35 3 


2 -j-br 


3620 50 3 393315 1 + 

21-38 10 47-03 1 

24-35 5 r 64-30 1 + 

27-46 8 -j- 65"8 1 —j- br 

29-91 2 4003-18 2 

32- 70 2 11-00 1 + 

36-05 3 15-8 l-j-br, v 

41-85 3 22-88 100 

45-37 3 . 50-79 2 

48-54 2 56-6 2 +bru, v 

51- 01 1 62-91 100 

52- 5 2 -j-br 63 60 10 + 

54"5 2 —j— br 7342 1 —j— 

5600 2 75 75 2 

56-90 1 80 70 2 

59-49 2 4104-37 3 

65 87 2 2340 2 + 

72-09 2 77 84 10 

76-97 2+ br 4231-2 1 +br 
84-75 2 4240 2 + 

85 1+br 49" 12 8 

87-7 2 + br 53‘50 1 + br 

99-24 1 59-57 2 + br 

00-69 6 67-4 1+br 

12-12 2 75-29 20 

20- 90 2 4328-9 1 + br 

21- 83 1 36-2 1+br 

34- 35 3 5 48 1+br 

41-39 4 78-30 20 + 

59-61 2 97‘2 1 + br 

3497 1+ 4415-7 2 + br 

72-02 3 80-60 10 

30-20 1 4507-6 2 + br 

30-02 1 09-57 8 

3061 2 13 40 1 + 

33- 6 1+br 31-00 15 

35- 40 3 39 "9 3 + br 

L2‘07 1+ *87-17 20 + 

L3-65 2 4642-8 1+br 

L7-65 1 51-39 20 

?r03 2 74 -95 4 _j_ 

*5 "20 2 + 97-65 2 + br 

10-61 3 4704 82 8 


54-5 2 

56 00 2 
56-90 1 
59-49 2 
65 87 2 
72-09 2 


85 1 +br 
87-7 2 + br 

99-24 1 
3700-69 6 
12-12 2 
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XXI. Dy. Dysprosium. 

Altere Messungen: G. Eberhard, Publ. des Astr. Obs. Potsdam 20 
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XXII. Er. Erbium. 

Alt ere Moasungon: J. M. Eder und E. Valenta, Wiener Ber. 115) 11 a 
(1910) (Rot). 

Material: Erbiumnitrat aua Oxid von Prof. P. T. deve, auf Gaakohle. 
Verunroinigungon: Ad, Tm, Nh. 

Linionzahl: 2821. 
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Kontinuierlicher Hintergrund von 5350 bis 5600 mit einem Maximum 
bei 5430. 



81 


Bogeii 


Eli 


XXIII. Eu. Europium. 

Altere Mess ungen: F. Exner und E. Hascliek, Wiener Ber. CXI (1902). 
Material: Europiumnitrat aus Oxid von E. Demarcay, auf Gaskohle. 
Verunreinigungen: Ba, Ca, Sa. 

Linienzahl: 857. 
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XXIV. Fe. Eisen; 

e Messungen: H. Kayser und C. Range, Berl. Akad. (1888), 

. N. Lockyer, Phil. Trans. 185 (1894). E. A. Kochen ; Ztsch. fur 

ass. Phot. 5 (1907) (Rot). 

rial: Metall von Prof. H. Weidel. 

areinigungen: Cu, Mn. 

inzahl: 2392. 

die mit R bezeiehneten Zahlen sind von Rowland ubernommen und 
. als Standards benutzt. Ausser diesen wurden auch eigene Standards 
det. 
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03-07 

i 


70-11 

1 


07-90 

i 


73-31 

1 


32-88 

i+ 

78'79 

1 


36-01 

1 


82-70 

3 


38-67 

i 


83-48 

1 


39-70 

i 


84-07 

2 


43-30 

i 


85-42 

i 


55-86 

1R 

85-73 

1 


59-90 

6 


89-13 

i 


63-85 

1 


92-50 

i 


71-50 

8 


94-32 

2 R 

72-31 

8 


5002-03 

4 


76-07 

1 + 

05-89 

2 


78-39 

6 


06-31 

5 


81-90 

1 


07-47 

1 


82-33 

1 


12-23 

5 


85-62 

1 R 

15-13 

2 


86-52 

1-1 

b 

18-60 

14 ~ 

87-40 

H 

b 

22-41 

1 R 

88-81 

l 


27-30 

1 


89-20 

l+d 

[ 28-28 

14 ~ 

90-96 

8 


41-21 

24- 

91-70 

10 


41-90 

3 


93-03 

1 + 

50-00 

4 


490350 

5 


51-83 

3 R 

07-92 

1 R 

54-85 

1 + 

09-60 

1 


60-30 

14- 

10-21 

1 


65-16 

4 


10-52 

1 

65-35 

3 


10-76 

1 + 

67-33 

1 4- 

17-41 

14- 

68-99 

4 


19-20 

10 


72-25 

lb 

f— br 

20-70 

15 


72-98 

lb 

f-br 

24-10 

1 


74-90 

8 


24-96 

2 R 


76-50 

14- 

28-07 

1 + 

79-11 : 

2 


30-51 

1 + 

79-41 , 

B 


33-52 

1 + 

79-92 : 

2 
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5083-54 

91-01 

97- 20 

98- 88 

99- 20 


5105-72 

1 ~j~ 

07-62 

2 

07-81 

2 

09-80 

1 -1— br 

10-57 

3R 

21-81 

2 “j - 

23-90 

3 

25-31 

5 + 

26-43 

1 + 

27-54 

2 

29-81 

1 

31-64 

2 

33-85 

15 

36-25 

1 

37-58 

10 

39-42 

3 

39-64 

8 

41-92 

2 


42- 70 

43- 11 
45-27 
48-38 

51- 02 

52- 11 
59-23 
62-52 

64- 70 

65- 60 

66- 47 

67- 67 

68- 50 

69- 14 

70- 91 

71- 79 

72- 81 

76- 87 

77- 43 
80-20 
84-50 
88-08 

91- 62 

92- 51 
95-09 
95-65 


5 -(- (I 
2 R 
2 

H- 

8 r 


5196-26 

1 + 

5298-99 

97-70 

1 

5302-50 

98-87 

3 

07-54 

5202-49 

5 

15-25 

04-76 

2 

16-83 

08-77 

6 

20-25 

15-37 

6 

21-30 

16-41 

6 

22-25 

17-53 

5 

22-83 

18-07 

1 

24-38 

23-33 

1 

25-24 

25-70 

1 It 

26-33 

27-02 

5 

28-21 

27-35 

8 

28-70 

28-16 

1 

29-64 

28-57 

1 

30-18 

30-01 

5 

32-90 

33-15 

20 

33-10 

34-76 

l 

33-50 

35-54 

2 

40-15 

36-32 

1 

41.-21 

38-27 

1 

43-60 

42-63 

3 

49-9 

43-94 

1 

53-57 

47-18 

1 

61-8 

50-35 

1 

62-95 


50-82 

52- 15 

53- 62 
55-10 
55-50 

63- 50 

64- 05 
66-75 

69- 70 

70- 53 
7.1-40 
72-00 


10 

73-39 

3 

l 

73-54 

2 

H- 

75-2 

1 —j— br 

i + 

76-18 

.1 + 

1 

l 

80-09 

i + 

82-01 

8 

1R 

83-83 

10 

10 

84-69 

1 -f- 

10 

85-30 

1+Ni? 

5 

88-71 

1 JR 


65-00 

65-60 

67-61 

70- 13 

71- 70 

72- 55 

73- 90 
771)2 
79-78 
83-58 
86-60 
87-75 
89-70 
91-75 
93-41 
95-47 

97- 35 

98- 49 
5400-72 

02-70 

04-34 

06-02 

09-34 


15 

3 -(- 
10 
1 

50 dV 
15 

1 + R 


5411 •15 
15-40 
17-27 
l)f 22-20 
24-30 

29- 94 

30- 76 

33- 15 

34- 76 

35- 20 

35- 60 

36- 50 
36-80 

40- 12 

41- 60 
41-75 
45-28 
47-15 

47- 97 

48- 60 

55- 81 

56- 69 
r 61-25 

61-75 
r 63-15 

63- 49 

64- 49 
66-62 
67-20 
70-36 
72-93 
74-12 
76-48 
76-79 
78-65 
81-06 
81-46 
81-65 
83-30 

87- 35 

88 - 00 

92- 06 

93- 71 

94- 67 
97-71 

5501-69 

03-30 

06-99 

08-55 
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6157-93 
63-75 
65-56 
70-69 
73-55 
80-41 
85-92 
88-23 
91-80 
6200-52 
13-64 
15-34 
19-49 
27-00 

29- 46 

30- 93 
32-88 
40-90 
46-53 
52-77 
54-47 
56-57 
65-36 

70- 44 

71- 55 
80-85 
91-20 
98-03 

6301-76 
02-76 
11-75 

15- 55 

16- 03 
18-25 
22-94 

31- 0 
35-52 
37-02 
39-1 
44-35 
55-25 
58-90 

63- 15 

64- 6 
•64-9 

80-98 
93-83 
6400-25 
00-55 


1 + 


2 
2 

1 -f- 

2 
10 
3 

3 
2 

4 
1 
1 

10 
4 
1 

10 
10 
3 
2 
3 
1 
1 
1 

1 + 

2 
10 

3 

1 + 

1 
1 

4 
2 

i+M 

4 

5 

1+b 

1 

1 

1 

1 

1+br 1 

1+b 

1 

15 
20 
1 + 


Exner 


u. Haschek, Die Spektren der Elemente. Bd. II. 
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6408-24 

3 

6475-89 

1 -f- 

6594-14 

2 


6810-55 

1 4“ 

11-90 

10 

82-15 

1 -j“ 

6609*36 

1 


28-87 

i+ 

20-21 

3 

95-25 

20 

27-80 

1 h 

- 

41-60 

1 + 

21-60 

5 

96-70 

1 “[- 

34-00 

i- 

- 

43-95 

i+ 

31-09 

5 

6518-67 

2 

63-62 

2 


55-45 

i -i- 

36-65 

1 + 

46-48 

3 

78-22 

4 


6945-48 

i + 

56"63 

1 

69-45 

2 

6726-95 

1 + 

79-15 

1+ 

62-99 

2 

75-20 

1 

50-43 

1 


7187-70 

i + 

69-48 

1 + 

93-17 

3 

52-98 

1 + 




XXV. FI. Fluor. 

Altere Messungen: Fehlen. 

Material: Fluorammonium auf Gaskolile. 

Linienzahl: 0. 

XXVL Ga. Gallium. 

Altere Messungen: W. N. Hartley und H. Ramage, Astropli. J. 9 
(1899). J. M. Eder und E. Valenta, Wiener Akad. 119 II a. (1910) 
(Roo). 

Material: Galliumnitrat aus Metall von Lecoq de Boisbaudran, auf Gaskolile. 
Verunr einigungen: Al. 

Linienzakl: 14. 


2450-18 

2 + u 

2874-35 

10 u 

4033-18 

30 u 

5360-0 

2500-27 

2 -j- u 

2943-77 

10 u 

4172-22 

30 u 

6397-10 

2659-94 

2 

44-29 

5u 

5354-0 

1 +- hr, r 

6413-98 

271976 

3 

3020-61 

3 





XXVII. Gd. Gadolinium- 

Altere Messungen: J. M. Eder und E. Valenta, Wiener Ber. 119 11 a. 
(1910) (Rot). 

Material: Gadoliniumnitrat von L. Haitinger, auf Gaskolile. 

Verunreinigungen: Ce, Sa 3 Y. 

Linienzahl: 1687. 


j 

2468-32 

1 

2769-93 

2 

2794-83 

1 

2833-97 

HI 


88-83 

1 

70-29 

2 

97-06 

o 

O 

36-80 

i 


2720-59 

1 

79-21 

1 

2808-47 

1 

37-10 

l 


42-50 

1 

81-54 

2 

09-83 

3 

40-34 

2 


50-30 

1 

90-42 

1 

11-05 

1 

40-43 

1 


64-16 

2 

92-10 

2 

14-11 

1 

41-45 

1 


68-61 

1 

92-19 

1 

33-86 

2 

54-01 

1 
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3034-20 

8 

3121-91 

1 

3215-41 

2 

40-45 

1 

23-85 

1 

23-90 

3 

43-13 

1 

24-16 

3 

24-40 

1 

46-59 

1 

24-40 

2 

25-57 

2 

52-63 

1 

25-04 

1 

26-44 

2 

53-70 

>) 

o 

27-37 

1 

32-85 

1 

57-52 

1 

27-84 

1 

33’03 

1 

58-06 

1 

28-70 

2 

33-23 

1 

58-20 

1 

29-83 

1 

36-26 

1 

60-01 

1 

30-11 

2 

37-36 

1 

67-73 

1 

30-53 

1 

37-74 

1 

68-80 

4 

30-95 

2 

38-84 

1 

69-34 

1 

32-54 

1 

38-98 

1 

69-55 

1 

33-25 

2 

41-25 

1 

72-74 

3 

34-00 

3 

42-43 

1 

77-08 

3 

35-20 

3 

42-95 

1 

77-21 

o 

O 

37-05 

1 

48-16 

1 

81-10 

1 

37-45 

1 

50-32 

1 

82-15 

10 

38-06 

1 

55-96 

1 

83-48 

1 

38-21 

1 

56-53 

1 

84-15 

1 

38-81 

1 

57-05 

1 

85-17 

1 

39-28 

1 

57-16 

1 

85-74 

1 

40-94 

1 

59-39 

1 

86-34 

1 

43-03 

2 

60-07 

1 

87-13 

1 

43-29 

3 

63-50 

1 

89-31 

1 

45-15 

6 

64-29 

1 

90-10 

3 

45-62 

4 

66-86 

2 

90-50 

1 

46-99 

3 

67-77 

2 

90-69 

1 

56-61 

4 

68-45 

2 

91-98 

1 

58-75 

1 

70-65 

1 

92-15 

2 

1 60-83 

2 

71-87 

2 

96-31 

1 

61-49 

4 

74-30 

1 

96-92 

1 

65-11 

1 

77-64 

1 

98-75 

4 

67-30 

1 

79-63 

1 

99-01 

3 

68-23 

1 

80-05 

1 

3100-66 

10 

68-36 

1 

81-75 

2 

01-30 

2 

69-66 

1 

82-40 

2 

01-53 

1 

71-20 

1 

89-23 

1 

02-04 

3 

73-00 

1 

91-60 

2 

02-69 

4 

87-21 

1 

92-35 

3 

05-65 

1 

90-40 

1 

94-21 

2 

08-48 

2 

91-15 

1 

98-65 

1 

11-30 

1 

93-31 

1 

3308"66 

1 

13-30 : 

2 

96-64 

1 

09-71 

1 

18-07 

1 

99-40 

1 

13-50 

1 

18-72 ! 

2 

99-67 

1 

13-89 1 

2 

19-16 ! 

2 

3203-51 

1 

15-74 : 

2 

20*09 ; 

3 

06-55 

1 

16-47 : 

L 

20-29 ‘ 

2 

07-82 ; 

L 

16-69 : 

L 


T 
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3317-39 1 

18-19 1 

20- 58 2 

21- 50 1 

29- 47 2 

30- 50 3 

31- 59 5 

32- 30 3 

34-21 1 

36- 34 4 

37- 11 1 

45"55 1 

46-15 4 

50*21 2 

50-63 8 

52-68 1 

56- 63 1 

57- 75 1 

58‘57 2 

58- 77 8 

60- 86 3 

61- 86 1 

62-40 8 

63*08 1 

64- 36 2 

65- 72 2 

67-22 1 

67-79 1 

69- 76 2 

70- 55 1 

73- 00 1 

74- 82 2 

79- 87 2 

80- 17 1 

80-67 2 

82-39 1 

88- 75 1 

89- 05 1 

91-04 1 

91- 45 1 

92- 70 5 

93- 76 2 

95-27 3 

97-35 1 

97-42 1 

99-53 2 

3400-12 3 

01-20 2 
02-20 3 


3403-21 

03-43 

05-67 

07-06 

07-75 

09-42 

11- 15 

12- 15 

12- 72 
12-88 

13- 40 

14- 32 
17-09 

17- 44 

18- 87 
' 19-17 

22-06 

22-62 

22-76 

24-07 

24- 73 

25- 77 

26- 08 

26- 46 

27- 45 

28- 57 

30- 40 

31- 13 
31-65 
33-18 
39-37 

39- 93 

40- 13 

41- 92 
46-42 

49- 74 

50- 52 

51- 40 

54- 30 

55- 03 
55-39 
57-17 
62-08 

63- 14 

64- 10 
64-24 
66"65 
67-09 
67-43 


2 

1 

2 

1 + d 
1 
1 
5 


3468-22 2 

69-13 5 

69-44 1 

73-04 1 

73-41 5 

76-45 2 

78- 16 1 

79- 66 1 

80- 70 1 

81- 49 8 

82- 00 6 

82-78 3 

86-34 2 

91- 85 1 

92- 10 6 

94-16 1 

94-57 6 

97-50 1 

3501-74 1 

03-35 1 

05-05 1 

05-68 5 

10-26 1 
10-71 1 

12-38 4 

12- 66 4 

13- 80 2 

16-88 1 
18-01 1 
18-76 1 

22-60 1 

24- 37 5 

25- 28 1 

28-67 3 

30- 30 1 

31- 73 1 

34-15 1 

34-35 1 


37-61 1 


45-10 2 

45-94 10 


49-52 10 


3553-87 1 

54-63 1 

54- 94 1 

55- 47 l 

57- 22 5 

58- 32 4 

58-59 4 

60-75 1 

62- 05 1 

63- 93 1 

64- 19 2 

64-54 1 

64-75 1 

67-20 1 

67-30 1 

67-77 1 

69- 69 1 

70- 54 1 

72-07 4 

74-83 3 

76-50 1 

76-86 2 

78-48 3 

78- 71 2 

79- 68 2 

80- 76 2 

82-06 5 

85- 12 10 

86 - 68 1 

87- 28 2 

88- 33 1 4 

90- 60 4 

91- 56 2 

92- 05 2 

92- 85 6 

93- 56 2 

94- 83 1 

96- 99 1 

97- 83 1 

98- 94 1 

3601-11 3 

02-15 1 

05-00 4 

05-35 3 

05-76 3 

07-21 2 

08-01 1 
08-87 4 

09-28 1 
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3687-90 

93- 76 

94- 17 

96- 90 

97- 89 
99-90 

3709-30 
12-88 
13-71 
15"36 

16- 52 

17- 60 
19-63 

22- 24 

23- 84 
25"63 

31- 01 

32- 61 

32- 81 

33- 22 
36-60 

39- 90 

40- 19 

42- 05 

43- 68 

44- 25 
44-98 
46-57 

49- 01 

50- 35 

51- 27 

52- 42 

54- 46 

55- 38 

55- 69 

56- 23 

56- 45 

57- 87 

58- 11 

58- 46 

59- 18 

60- 86 
61*10 
62*38 
63-15 

63- 48 

64- 36 
64-75 
66-50 
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3902-25 

63-81 

06-45 

07-01 

68- 45 

69- 15 
69-45 
71-24 

71- 91 

72- 34 
72-86 
74-17 

74- 99 

75- 28 
79-49 
83-17 
87-38 
87-96 
89-38 

91- 84 

92- 85 

93- 40 

94- 36 
96"50 
97-94 

4001-40 

02-09 

03-99 

05-07 

07-11 

08-46 

09-06 

09-35 

13-59 

13- 95 

14- 07 

15- 35 
15-73 
17-37 

I 17-84 
19-86 

22- 48 

23- 28 
23-48 

27- 75 

28- 30 
31-02 
33-65 
35-54 


Gd 


1 

4036-98 

1 

4098-80 

10 


2 

37-49 

10 

99-08 

3 


2 

38-03 

8 

4100-42 



1 

39-63 

1 + 

01-45 

H 

- 

1 
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o 

O 

02-85 

14 

- 

2 

42-90 

1 

05-16 

14 

- 

2 

43-85 

1 

05-93 

H 

- 

2 

45*16 

3 

08-55 

i 


4 

45*26 

2 

10-79 

2 


1 

46-97 

3 

11-60 

4 


2 

47-23 

1 

11-92 

2 


4 

47-95 

2 

13-95 

1 


1 

48-73 

2 

15-54 

1 


1 

49-34 

1 

19-54 

2 


3 

49-59 

8 

23-16 

H 

r 

2 

50-05 

10 

26-32 

H 

b 

o 

O 

50-51 

1 

27-83 

l-J 

b 

2 

53-48 

5 

28-53 

l- 

- 

1 

53-82 

5 

30-59 

15 


1 

54-89 

3 

31-65 

3 


1 

56-17 

1 

32-45 

6 


3 

58-40 

4 

34-31 

3 


4 

59-55 

2 

35-60 

1 + 

5 

60-05 

2 

37-26 

5 


o 

D 

61-47 

2 

40-60 

2 


3 

62-78 

4 

41-18 

1 


1 

63-62 

20 d 

49-00 

2- 

__ 

1 

65-78 

1 

50-81 

1- 

-bv 

3 

66-20 

1 

51-80 

1- 

— 

1 

68-51 

2 

52-50 

1- 

•~br 

1 

68-93 

1 

53-69 

2 


3 

70-51 

10 

55"03 

2 


2 

73-40 

4 

60-00 

14 * 

1 + 

73-99 

10 

62-88 

4 


2 

75-63 

1 

63-22 

3 


1 

78-60 

6 

65"55 

1 + 

1 

78-87 

6 
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2 + 

1 

80-70 

1 

70-27 
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1 

83-87 

2 

71-86 
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1 

84-10 

1 

73-73 

2 


1 

84-86 

1 

75-73 
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3 

85-73 

10 

81-05 

2 4- 

3 

87-85 

3 

84-48 

10 

3 

88-96 

1 

88-20 

2 


1 

90-58 

3 

90-90 

4 


3 

92-89 

4 

91-21 

4 


3 

93-90 

1 

91-50 

1 


3 

94-66 

' 4 

91-75 

2 


1 

98-20 

1 + 

93-29 
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4197-21 

8 

97-82 

4 

4202-65 

2 

05-00 

r> 

12-16 

8 

15-13 

(> 
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f> 

23-16 

1 

25-26 

5 

26-02 

8 
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8 
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8 
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1 

35-24 

1 

38-97 

4 

41-45 

1 

44-00 

a 

45-50 

i 

46-70 

3 

51-90 

10 

53-50 

r> 

53-76 

r> 

55-58 

i 

55-69 

i 

60-25 

*> 

;> 

62-24 

10 

66"75 

3 

67-15 

;> 

68-89 

3 

70-47 

1 

74-32 

2 

78-35 

1 

80-69 

8 

82-95 

1 

85-96 

2 

86-26 

2 

90-03 

1 

96-22 

5 

96-46 

3 

97-31 

3 

98-60 

1 

99-45 

2 

4303-62 

1 

04-22 

1 

05-05 

3 

06-49 

4 

07-48 

1. 

08-43 

2 

09-45 

2 
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4507-10 

07-60 

07-83 

08-18 

09-20 

10- 54 

11- 30 

11- 93 

12- 63 

12- 78 

13- 41 

13-71 

13- 98 

14- 18 

14-70 
14-90 

16-00 
16-62 

17- 20 

18- 59 

18- 95 

19- 80 

20- 24 

21- 44 

22 - 10 

22-60 
22-98 

24-29 
24"55 

24- 88 

25- 59 

25- 72 

26- 23 

30- 80 

31- 25 

32- 00 
32-44 

32- 80 

33- 68 

34- 70 
34-90 
36-07 
36-53 

36- 71 

37- 12 
37-96 

39- 36 

40- 18 
40-40 
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4541-38 
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41-80 
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81-44 
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Kanten. 


Hintergrund mit Band 


4578-13 


K. V. 


en von 5800 bis G300. 


XXVIII. Ge. Germanium. 

Altere Messungen: H. A. Rowland unci R. R. Tatnall. Astroph. J. 1 
(1895). 

Material: Germaniumnitrat. aus Met.all von CL Winkler, auf Gaskohle. 
Verunreinigungen: Ag, Ga. 

Linienzahl: 27. 
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2829-11 

3 

38-74 

1 + 

98-08 

3 

51-69 

20 

3039-22 

50 

79-24 

1 


2533-34 

3 

91-45 

20 

3124-97 

10 

89-54 

1 


56-43 

1 

2709-70 

30 

3269-62 
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XXIX. H. Wasserstoff. 

Altere Messungen: Fehlen. 

Material: Ammoniumfluorid auf Gaskohle. 

Linienzahl: 0. 

XXX. Hg. Quecksilber. 

Altere Messungen: H. Kayser und C. Runge, Berl. Akad. (1801) 
J. M. Eder und E. Valenta, Wiener Akad. 119 II a. (1910) (Rot). 
Material: Metall mit Gegenelektrode aus Gaskohle. 
Verunreinigungen: Pb. 

Linienzahl: 78. 
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XXXI. J. Jod. 

A 1 tore Mess ungen: Fehlen. 

Material: Jod und Jodkalium auf Gaskohle. 

L i n i e n z a h 1: 0. 

XXXII. In. Indium. 

Altere Messungen: H. Kayser und C. Runge, Berl. Akad. (1892). 
Material: Indiumchlorid von E. Merck, auf Gaskohle. 
Yerunreinigungen: Ga. 

Li n i enzahl: 28. 
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*) Rote Komptmente starker. 
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XXXIII. Ir. Iridium. 

Allere Mcssungon: U. Kayyer, Berk Akad. flSUTt. J. M. Kdrr imd 
E. Valenta, Wiener Akad. IP.) II u. (HUOj (Hid), 

Material: Metall von Herfius. 

Verunr oinigungen: Pd, Pt, Rh, Ru. 

Linienzalil: 8()(>. 

Zwiseben den Wellenlftngen 3528 35HU, .1707 33U2 und d050 Itil li 

warden die Aufnalimen auf Kiini’erolektrodon gemuchf, Mnist auf < ia.sknlde. 
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XXXVII. Mg. Magnesium. 

Altere Messungen: H, Kayser und C. Runge, Berl. 

J. M. Eder, Denkscbr. d. Wiener Akad. 74 (1904). 
Material: Metall auf Gaskohle. 


Verunreinigungen: Al, Pb. 
Linienzahl: 52. 
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XXXVIII. Mn. Mangan. 

Altere Messungen: B. Hasselberg, Stockholm Akac 
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XXXIX. Mo. Molybdan. 

> Me s sun gen: B. Hasselberg, Akad. der Wiss. Stockholm (1902). 
id Astroph. J. 17 (1903) J. M. Eder und E. Valenta, Wiener Akad. 119 
a (1910) (Rot). 

ial: Metall von C. Schuehardt, auf Gaskokle. 
reinigungen: Ag, Cu, Mn, Sn, V, Wo. 
izahl: 3390. 
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4 
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1- 
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_ 
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1 


97-10 
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_ 
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1 
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_ 
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14 
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4 
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00-91 

3 
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i 


04-11 

1 


09-89 

3 


10-60 

2 
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2 


12-03 

3 


1513 

3 


19-59 

3 


15-81 

1 


30-40 

14 

17-12 

2 


31-28 

3 


18-44 

1 


3258 

2 


19-39 

1 


3448 

3 


2195 

1 


35-55 

1 -f- 

24-00 

2 


38-39 

104 

24-75 

1 


41-20 

84 

2690 

1 


43-02 

54 

27-27 

1 


45-70 

3 


28-20 

1- 

- 

50-50 

1 4 

28-63 

1- 


51-82 

i + 

31-62 

1- 

- 

54-90 

14 

34-65 

1- 


56-60 

14 

35-12 

1 


59-21 

5 


41-43 

1 


6040 

14 

42-41 

1 


61-31 

3 


4553 

4 


69-10 

1 4 

46-25 

U4 

69 76 

2(Fe) 

46-87 

14 

71-92 

2 


47-53 

4 


7640 

1 


48-60 

1- 

- 

77-50 

1 


49-84 

1- 

- 

79-80 

5 


53-50 

1H 

- 

81-00 

4 


55 42 

1H 

- 

83-9 

24 

5639 

l 


84-30 

1 


60 67 

1 + 

92-25 

3 


63-38 

3 


93-61 

2 


67-92 

3 


95-60 

3 


709 

1- 

-br 

97-10 

1 


71-37 

8- 

- 

98-20 

1 


7311 

104 

5302-50 

1 


74-30 

10 4 

04-03 

l _|_ 

77-26 

l 


12-93 

1 + 

78 99 

l- 

- 

13 45 

1 -j” 

79-58 

l - 

- 

14-07 

3 


80-20 

l- 

- 

15-21 

2 


80-41 

l- 

- 
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1- 

- 

81-4 

l- 

-br 

17-30 

1- 

- 

91-61 

2 


18-10 

1- 

- 
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5743 57 

1 + 

5849 94 

10 + 

5943-79 

1 

6075-78 

1 


46-97 

1 + 

51-73 

10 + 

47-74 

1 -|~ 

79-79 

3 


47-80 

2 

5342 

1 

49-35 

1 

81-50 

2 


51-63 

20 

54-48 

1 

52-2 

1 + 

83-00 

1 + 

5575 

1 + 

58-45 

15 

57 84 

1 

84-80 

1 


57-66 

1 

60-70 

1 

62 85 

1+br 

86-80 

1 


65-44 

1 

61-53 

2 

65-10 

1 + 

87-05 

1 + 

GG'68 

1 

650 

1+br 

65-72 

2 

96-36 

1 


67-47 

1 + 

67-60 

1 

66-04 

1 -f- 

6102-03 

3 


69-90 

2 

68‘30 

1 

6865 

2 

04-36 

11 


71-20 

2 

68-91 

2 

69-20 

1 

06-32 

1 + 

74-70 

2 

69-49 

5 

6969 

1 

07-31 

1 


76-10 

1 

69-93 

i 

70-66 

1 

10-42 

1 


78-31 

2 

71-64 

1 

71-49 

1 

10-88 

1 + 

79-51 

3 

74-39 

2 

74-42 

2 

11-86 

1 


80 28 

2 

76-72 

3 

83-10 

2 

13-84 

1 


80-86 

1 

78-30 

1 

85-26 

1 

19-20 

2 


83-50 

2 + 

81-19 

2 

88-30 

3 

20-76 

2 


84-17 

1 

82-91 

2 

89-61 

2 

23-71 

2 


8583 

1 

84-49 

2 

90-20 

2 

23-92 

2 


89 23 

1 

84-85 

1 

90-85 

1 

25-57 

1 


9200 

10 

88-50 

20 

91-51 

2 

28*33 

2 


94 20 

1 br 

90-91 

1 

96-7 

1 +br 

30-80 

2 


9592 

2 

91-74 

4 

99-75 

1 

31-05 

1 + 

5800-60 

2 

92-44 

3 

6000-95 

1 

34-75 

1 


01-60 

1 

93-56 

15 

04-08 

1 + 

35-33 

1- 

- 

02-83 

3 

93-85 

2 + 

07-9 

1 +br 

35-52 

1H 

- 

04-15 

1 

96-10 

20 (Na) 

09-64 

1 + 

38-76 

1 


06-38 

1 

97-99 

1 

10-22 

1 + 

39-50 

1 


06-89 

2 

98-93 

2 

10-45 

1 + 

45-15 

l 


08-25 

1 + 

99-80 

1 

11-50 

2 

48-52 

iH 

b 

08-41 

2 

5901-61 

3 

12-35 

1 + 

49-10 

1H 

b 

09-13 

1 -(~ 

0215 

1 

13-19 

1 

50-32 

H 

b 

09-45 

1 + 

12-29 

1 

■ 25-61 

3 

50-60 

i-| 

L 

i 

12-69 

1 

13-13 

1 

25-90 

1 + 

53-25 

1H 

b 

1.4-04 

1 

14-45 

1 

27-39 

3 

53-57 

1H 

b 

15-69 

2 

16-39 

1 + 

30-87 

30 

54-00 

1H 

b 

15-92 

2 

17-75 

1 

3615 

1 

■ 58-47 

l-j 

b 

20-89 

l 

18-80 

1 + 

36-70 

1 

58-60 

l 


25-20 

1 

19-80 

1 + 

36-96 

1 

62-39 

2 


25-40 

2 

22-70 

1-8 

39-90 

2 

69‘25 

i+ 

25-80 

1 

22-94 

1 + 

47-99 

3 

70-85 

2 


27-09 

1 

23-91 

2 + 

51-07 

2 

75-68 

1 


35-74 

1 

26-51 

10 

54-99 

3 

81-34 

1 


40-12 

2 

29-00 

20 

58-22 

2 

89-17 

2 


41-00 

1 

31-13 

1 

64-05 

1 

91-03 

1 


41-84 

1 

32-99 

1 + 

66-97 

1 + 

93-40 

1+ 

43-25 

1 + 

33-65 

1 

67-82 

1 + 

98-82 

2 


49-02 

8 -f" 

38-08 

2 

74-49 

1 

99-40 

1 
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6208-47 

2 


6333-00 

l 

6462-14 

2 4- 

6690-73 

2 


09-67 

1 


3410 

14- 

63-72 

2 

91-34 

1 


12-65 

1 


35-22 

l 

67-20 

1 

97-0 

1 4 

13-43 

1 


3593 

l 

70-20 

1 

6703-36 

1 


14-85 

1 


38-80 

1 4 

71-40 

3 

28-40 

1 


18-08 

3 


39-30 

14 

74 21 

3 

3423 

8 


2205 

1 


4010 

2 

76 53 

1 

46-34 

3 


24-72 

1- 

_ 

43 65 

1 + 

79-39 

14 

46-56 

5 


28-7 

1- 

-br 

57-32 

5 

86-13 

2 —j—"br 

54 25 

3 


30-97 

2 


58-75 

2 

9270 

2 

63-80 

1 


32-28 

1 + 

60-00 

1 

93-35 

3 

65-20 

1 - 

- 

43-05 

14- 

65-37 

1 

95-21 

1 

65-98 

1- 

— 

43-30 

2 


6970 

14 -br 

6512-90 

1 

73-65 

1 - 

~ 

44-9 

1- 

-br 

70-60 

1 

20-07 

3 

75-00 

1 


480 

1- 

-br 

71-93 

1 

23-74 

1 

78-90 

1 


48-8 

1- 

-br 

7251 

2 

27-82 

1 

88-31 

1- 

- 

52-80 

1- 

— 

82-15 

14 - 

36-48 

2 

89-20 

1- 

- 

53-75 

1 


83-95 

1 

37-80 

2 

6800-25 

H 

- 

55-88 

1 


88-90 

1 + 

43-25 

1 

02-95 

l 


56-50 

H 

- 

89-30 

3 

52-85 

1 

12-80 

i+ 

57-05 

l- 

— 

90-9 

1 4't> r 

5356 

1 + 

25-94 

l 

. 

58-05 

l- 

— 

91 30 

2 

7002 

1 

29-30 

i+d 

59-68 

l - 

— 

93-80 

1 

71-39 

1 

3919 

3 


64-48 

3 


6400-20 

14 

72-55 

14- 

49-17 

1 


66-02 

3 


01-28 

4 

80-36 

l 

86-65 

2 


72-45 

1 -j— 

01-48 

1 

90-64 

l 

92-73 

1. 


74-81 

1 


04-60 

1 4- 

91-11 

2 

98-37 

1- 

- 

76-83 

1 


06-61 

2 

6603-80 

1 4- 

99-30 

1- 

- 

78-63 

1 


07-13 

1 

11-49 

3 

6908-55 

1 


82-11 

2 


07-87 

1 

19-40 

10 

14-33 

3 


83-16 

1 


09 27 

4 

24-78 

2 

34-45 

1 


84-25 

1 4- bi 

12-58 

3 

37-34 

1 

47-72 

1 


86-75 

2 


13-10 

24 

49-69 

1 

60-00 

1 -|- 

90-90 

3 


14-35 

1 

50 02 

1 

61-80 

1 -f-br 

93-80 

14- 

19-19 

1 

50-65 

8 

79-07 

i 


6301-97 

2 


19-92 

2 

58-25 

1 4- 

89-27 

i 


06-61 

1 


21-57 

1 4 - 

59-95 

2 

92-03 

i + 

11-85 

14-bi 

■ 24-58 

10 

72-50 

14- 

7001-97 

i 


17-03 

1 


29-20 

3d? 

78-25 

14- 

38-35 

i - 

- 

18-6 

1- 

-bi 

• 31-05 

14 

79 20 

14 

60-52 

i- 

- 

19-2 

1- 

— bi 

39 "9 

l+bi 

79-97 

14 

711028 

2- 

- 

23-70 

2 


46-50 

3 

88-15 

l 

72429 

1- 

-bi 

29-68 

1 


53-46 

1 
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Bogeu 


XL. N. Stickstoff. 

Altere Mess ungen: Fehlen. 

Material: Atmospharische Luft. 

Linienzahl: 0. 


XLI. Na. Natrium. 

Altere Me ssungen: H. Kayser und C. Range, Berl. Akacl. (1890). 
H. Lehmann, Ann. d. Ph. 5 (1901) (Ultrarot). R. Schillinger, Wiener 
Akad. 118 II a. (1909). J. M. Eder und E. Yalenta, Wiener Akad. 
119 Ha. (1910) (Rot). 

Material: Natriumchlorid auf G-askohle. 


Verunreinigungen: Ba, Ca, K, Li. 
Linienzahl: 25. 


2680-50 

2 -f- br. u 

4499 

H 

-br 

4979-1 

2-fbr 

5683-1 

10+br,r 

2853-00 

20 u 

4666 

1-1 

[-br 

83-5 

2 —j— br 

88 6 

15-j-br,r 

3302-56 

100 u 

70 

H 

[-br 

5149-2 

1 +br 

5890-20 

1000 u 

03-11 

100 u 

4748-6 

2-H 

-br 

53-75 

2 —j— br 

96-17 

1000 u 

45-13 

1 ~b 

52-6 

2- 

- br 

5670-5 

1+br 

6154-48 

20 

3427-2 

3974-1 

1 —f— br 
1+brCa? 

4975-0 

i H 

- br 

75-8 

1+br 

61-01 

30 

i 


XLIL Nb. Niob. 

Altere Messungen: J. M. Eder und E. Valenta, Wiener Akad. 119 IIa. 
(1910) (Rot). 

Material: Mobammonfluorid aus Nioboxid von Prof. W. Muthmann, auf 
Gaskohle. 


Y erunreinigungen: Ti. 
Linienzahl: 1770. 



2376-49 

1 

2504-75 

1 

2567-62 

1 

2590-05 

2 


87-63 

1 

1109 

1 

69-15 

1 

92-28 

2 


98-60 

1 

21-50 

1 

70-91 

1 + 

94-82 

1 


2412-56 

1 
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1 

71-18 

1 + 

97-25 

1 
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1 

41-53 

1 

71-45 

1 
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1 
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1 

44-91 

1 

72-20 

1 
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1 
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5149 

1 

76-75 

1 
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1 
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1 
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2627-55 

2 

2715-76 

1 

2793-16 

28-60 

1 

15-96 

1 

95-98 

32-63 

1 

1616 

1 

99-02 

34-80 

1 

16*37 

1 

99-48 

38-05 

1 + 

16-69 

3 
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41-01 

1 

17-37 

1 

02-19 

4116 

1 + 

20-10 

1 

03-93 

42-34 

2 

20-31 

1 

04-35 

46-35 

2 

21-73 

1 

08-15 

47-58 

2 

22-07 

3 

09-25 

49*60 

2 

22-40 

1 

10-92 

51-20 

1 

24-05 

2 

11-76 

53-03 

1 + 

26-15 

1 

16-75 

53-47 

2 + 

28-13 

1 

19-34 

54-51 
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1 

20-94 
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1 
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1 

22-05 

56-14 

2 

33-32 

3 

25-30 

57-04 

1 

33-51 

2 
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2 

37-15 

2 

27*19 

61-91 

1 

40-25 

2 

29-85 

65-32 

1 

41-23 

1 

35-25 
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2 

45-40 

1 + 

36-36 

67-28 

1 + 

45-81 

1 

41-05 

67-37 

2 

46-98 

2 

41-29 

67-85 

1 

48-92 

2 

42-13 

68-36 

2 

53 12 

2 

42-78 

72-01 

2 

53-21 

1 “i - 

44-54 

73-66 

2 

54-18 

1 

45-89 

76-03 

2 An? 

54-64 

1 

46-38 

78-74 

1 

55-40 

2 

48-38 

79-08 

1 

55-74 

2 

49-65 

80-16 

1 

57-37 

1 

51-09 

82-24 

1 

58-72 

3 r 

51-55 

86-50 

1 

61-12 

1 

52-07 

87-24 

2 

63-49 

2 

54-27 

91*85 

nc s-t a 

2 

64"66 

1 

57-40 


9614 

9714 

98-95 

2700-25 

02*28 

02-60 

06-49 

07-91 

14- 29 
14*76 

15- 44 
15-53 


65- 37 

66- 05 
66-29 
68-21 
69-72 
73-30 
79-45 

79- 81 

80- 36 
80-73 
82-46 

90- 70 

91- 86 


59- 10 

60- 07 

61- 22 

64- 45 

65- 73 

66- 78 
68-63 
70-77 

74- 66 

75- 50 
77-09 

77- 93 

78- 86 


2879-47 1 

79- 57 1 

80- 84 2 

83-32 5 

85-06 l 

87-18 1 -)- 

87- 40 1 -f 

88- 93 3 

9000 1 

90-30 1 

90-47 1 

96-36 1 -|- 

96- 55 1 -|- 

97- 13 1 

97-46 1 

97-93 4 

99-35 3 

2903-78 2 

06-53 1 + 

08-37 4 

09-02 1 

10- 73 5 

11- 88 3 

16-60 1-|- 
17-16 1 

23- 15 1 -i~ 

24- 48 1-- 

25- 46 1 — 

27-94 8 

31- 59 2 

32- 79 1 

33- 68 1 

35-39 1 

37- 44 1 

38- 19 2 

41-67 4 

46 00 2 • 

41)* 24 2 

47-02 2 

5104 6 

54-15 1 

54-65 1 -|- 

54- 85 1 -1- 

55- 59 1 

57-01 1 

61-76 1 

63-48 1 

63-82 1 

65-63 2 







Bo gen 


Nb 


3251"42 

1 

3298-45 

1 

3357-15 

3 

3399-84 

51-67 

1 

99-10 

1 

58-03 

1 

3400-10 

51-78 

2 

99-75 

3 

58-52 

10 

01-35 

53-48 

1 

3301-65 

1 

60-00 

1 

03-15 

54‘15 

3 r 

02-32 

1 

61-05 

1 


54-98 

1 

03-46 

1 

61-37 

4 Ti ? 

05-52 

57-61 

1 

04-91 

1 

62-00 

1 

06-24 

59"25 

1 

04-99 

1 

63-00 

1 

0(5-73 

60-25 

3 

05-26 

1 

63-89 

1 

08-09 

60-68 

3 

08-18 

3 

65-71 

2 

08-48 

62-01 

2 

08-90 

1 + 

66-04 

1 

08-80 

63-48 

2 

09-95 

1 

67-11 

4 

09-29 

63-93 • 

1 

10-23 

1 

67-51 

2 

10-02 

64-71 

3 

10-58 

3 

68-55 

1 

13-03 

65-45 

1 

11-50 

2 

69-75 


13-62 

66-16 

1 

12-74 

4 

69-99 

2 

14-1(5 

66-55 

2 

15-33 

4 

71-46 

3 

1(5-09 

67-17 

2 

19-09 

3 

71-56 

3Ti? 

17-99 

67-83 

1 

19-38 

3 

72-26 

2 

20-75 

69-28 

1 + 

19-70 

3 

72-72 

1 

21-30 

69-64 

1 + 

21-93 

1 

72-96 

3 

23-89 

70-56 

3 

23-06 

3 

74-40 

2 

25-57 

70-88 

3 

26-74 

4 

75-06 

3 

25-98 

72-14 

5 r 

28-05 

1 

76-47 

2 

26-69 

73-20 

i+ 

29-50 

4 

76-87 

2 

27-150 

73-64 

i 

29-72 

1 + 

79-40 

1 + 

28-49 

76-07 

i 

32-02 

1 

80-20 

2 

28-90 

76-65 

i -f- 

32-29 

3 

80-59 

4 

29-19 

77-77 

3 

32-83 

1 

81-04 

3 

31-20 

78*40 

1 

34-08 

1 

83-89 

3 

32-10 

79-36 

1 

35-53 

1 

84-80 

2 

32-55 

79-96 

1 + 

36-44 

1 

85-80 

2 

32-85 

80-08 

1 

39-31 

2d 

86-38 

2 

33-24 

82-45 

1 + 

41-71 

2 

87-13 

1 

37-00 

83-09 

1 ' 

42-08 

10 r 

87-72 

1 + 

37-10 

83-57 

3 

43-81 

6 

87-93 

2 

38-3(5 

85-78 

3 

44-08 

2 

89-08 

1 

39-4(5 

87-71 

3 

46-88 

2 -j- 

90-57 

1 + 

40-05 

88-03 

3 

47-05 

2 

90-78 

2 

40-7(5 

89-60 

1 

47-66 

1 

91-49 

2 

42-79 

90-15 

2 

49-17 

6 v 

92-13 

IZr? 

42-90 

91-18 

2 

49-56 

5 

92-48 

4 

44-43 

92-12 

3 

50-80 

1 

94-26 

1 

45-79 

94-50 

2 

52-40 

2 

94-71 

2 

48-33 

96-16 

4 

52-72 

2 

95-10 

1 

50-92 

96-63 

1 

53-00 

1 

96-07 • 

3 

52-48 

97-20 

1 

53-65 

2 

96-50 

1 

52*79 

97-44 

1 

54*82 

5 

98-37 

2 

54-84 

97-82 

1 

55-54 

1 

99-54 

3 

55-05 
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3456-65 

2 

3505-93 

1 

3556-14 

1 

3616-33 

1 


57-10 

1 + 

06-15 

1 + 

58-15 

1 

16-62 

1 + 


57-92 

2 

07-12 

1 

59-25 

2 

17-81 

2 


58-90 

i+ 

08-08 

4 

59-60 

1 -[- 

18-54 

2 


5907 

2 

08-64 

1 

61-29 

1 

19-00 

2 


59-81 

2 

09-45 

1 + 

63-71 

15 d 

19-32 

1 


60-80 

1 

10-40 

3 

66-24 

i 

19-60 

3 


61*65 

1 

11-30 

2 

68-65 

i 

19*82 

2-f 


62-77 

2 

12*90 

1 -f- 

68-89 

2 

21-15 

3 


63-16 

2 

15-54 

3 

69-60 

3 

23-99 

i 


63-90 

4 d 

16-31 

2 

72-62 

lZr? 

24-50 

i 


65-98 

3 

16-98 

2 

73-15 

1 + 

25-29 

2 


67-59 

2 

17-24 

1 

75-27 

2 

25-84 

2 


68-67 

1 

17-80 

3 

76-00 

10 

27-99 

1 


69-27 

1 

18-30 

1 

77-85 

3 

30-76 

2 


69-56 

2 

19-47 

1 

80-42 

15 

33-12 

2 


70-40 

1 - 

- 

19*75 

1 

80-97 

1 

33-47 

1 


71-36 

2- 

- 

20-19 

3 

82-50 

2 

33-85 

2 


71-66 

1 

20-85 

2 

85-10 

4 

34-57 

2 


73-20 

3 

23-30 

1 

89-23 

5 

35-44 

1 + 


74-15 

1 

25-08 

1 -j- 

89-49 

5 

35-95 

1 


75-75 

2 

25-36 

2 

90-10 

H 

- 

37-09 

2 


76 13 

1 

26-02 

1 

90-88 

1H 

- 

37-66 

2 


77-33 

1 

27-23 

1 

91-06 

l 

37-98 

3 


78-13 

1 

27-40 

1 + 

91-35 

1 

38-89 

2 


78-47 

1 

28-09 

1 

91-95 

1 

39-44 

3 


78 84 

5 

30*23 

1 

94-10 

6 

40-79 

2 


79-69 

3 

30-97 

1 

97-28 

1 

43-45 

1 


80 35 

1 

33-79 

3 

97-66 

1 

43-85 

2 “j— 


8120 

2 

34-23 

2 

98-47 

1 

45-05 

2 


81-40 

1 

35-43 

10 

99-41 

2 

45-49 

1 


84-19 

2 

37-65 

10 

99-76 

3 

47-42 

1 “f* 


84*75 

1 

39-76 

2 

3601-35 

1 

49-98 • 

4 


85-22 

1 

41-13 

3 

02-70 

6 

50-91 

3 


86-06 

2 

41-38 

1 + 

03-60 

1 

51-31 • 

3 


86-86 

1 

42-06 

2 

04-15 

1 -f~ 

53-62 • 

4 


88-91 

1 + 

42-70 

2 

04-80 

1 

54-54 

1 


89-21 

2 

43-11 

2 

06-42 

l_j_ 

56-09 

2 


91-19 

5 

44-15 

8 

06-64 

1 

57-24 

2 


91-62 

2 

44-79 

5 

06-94 

1 

58-04 

1 


93-62 

l 

46-18 

1 + 

07-46 

1 

58-80 

2 + 


96-15 

1 

46-60 

1 

08-15 

1 

59-73 • 

3 


96-81 

1 

47-80 

lZr? 

08-46 

1 

60-51 • 

5 


97-92 

3 

48-25 

2 

10-89 

1 

61*81 

2 


98-75 

10 

49-38 

2 

11-43 

1 

62-18 

2 


3500-10 

1 + 

50-39 

1 

12-80 

1 

63-35 

1 + 


00-22 

1 

50*58 

5 

13-15 

1 

64-85 

8 


03-32 

2 

51-23 

1 

13-58 

1 

65-29 

1 


05-02 

1 

54-74 

15 d 

15-61 

3 

66-66 

2 
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Nb 


3667-10 

2 

3717-16 

8 

3776-75 

1 

3884-66 

1 

67-82 

2 

17-65 

3 

7741 

1 

85-59 

5 

68-75 

2 

18-61 

1 

77-80 

1 

85-87 

4 

69-15 

3 

19-01 

1 

81-21 

5 

86-22 

2 

69-85 

2 

20-58 

3 

81-55 

2 

86-42 

1 

71*50 

2 

21-40 

1 

84-02 

3 

86-82 

1 

71-85 

1 Ti? 

21-65 

2 

8548 

2 

89-86 

1 

72-58 

2 -j~ 

22-45 

2 

86-35 

2 

89-95 

1 

73-37 

1 

23-10 

2 

87-26 

20 

9048 

1 Zr? 

74-91 

4 

25-35 

1 -f- 

87-62 

1 

90-94 

1 

75-45 

1 + 

26-40 

20 

89-65 

1 

91-51 

4 

76-44 

2 

27-36 

2 

90-30 

15 

92-49 

1 

77-21 

2 

31-69 

1 

9143 

20 

92-93 

1 

77-91 

2 

32-19 

2 

93-04 

1 

93-00 

1 

81-82 

1 

33-76 

2 

93-96 

2 

9349 

1 

84-09 

1 — f— 

38-61 

4 

94-59 

5 

93-89 

3 

84-38 

1 + 

40-00 

20 

95-70 

2 

94-23 

5r 

85-31 

3 

40-99 

10 

96-73 

2 

94-85 

1 

86-70 

1 

41-45 

1 

98-29 

10 

96-05 

3 r 

88-09 

2 

41-97 

3 

99-32 

1 ~f- 

98-16 

i 

88-30 

2 

42-60 

20 

3801-10 

2 

98-45 

2 

88-84 

2 

44-18 

3 

03-13 

20 

98-70 

2 

89-16 

2 

47-09 

2 

04-06 

8 

99-08 

1 

91-32 

1 

48-70 

2 

0489 

8 

99-38 

2 

93-50 

3 

50'35 

1 

06-31 

2 

3900-67 

i 

94-80 

3 

50-78 

1 

09-25 

2 

00-98 

i 

96-02 

2 

5145 

1 

10-64 

10 

03-13 

i+ 

96-81 

1 

5165 

1 

11-17 

3 

04-32 

2 

97-16 

1 

51-89 

1 

12-19 

3 + 

07-05 

2 

97-53 

2 

5334 

3 

14-99 

1 

08-73 

1 

98-00 

10 

55-44 

1 

15-61 

3 

09-11 

3 r 

99-70 

1 

55"91 

3 

18-97 

1 

09-75 

2 

3700-05 

2 

59-73 

10 

19-32 

6 

13-15 

2 

02-11 

1 

60-77 

1 

25-01 

4 

13-28 

14- 

03-30 

2 

61-26 

2 

29-57 

2 + 

13-59 

1 

04-04 

2 

63-62 

3 

31-99 

3 

14-87 

10 

04-29 

2 

64-24 

2 

35-31 

3 

17-13 

1 

07-95 

1 4~ 

65-22 

3 

36-61 

4 

19-14 

2 

09-02 

1 

66-70 

3 r 

41-93 

3 

19-29 

2 

09-57 

3 

68-89 

2 -J- 

46-09 

3 

19-85 

2 

10-56 

2 

69-30 

2 

53-58 

2 

20-38 

6 

11-50 

4 

70-15 

9 

54-75 

2 

20-87 

1 

11-90 

2 

71-03 

2 

59-06 

3 

21-80 

1 

12-68 

1 

71-99 

3 

63-51 

3 

22-46 

2 

13-21 

20 

73-33 

2 

68-04 

2 

23-94 

1 

13-93 

3 

74-22 

2 

75-91 

2 

24-64 

2 

14-97 

1 

74-61 

1 

77-08 

2 

25-14 

3 

16-10 

1 

74-74 

1 

77-65 

3 

25-30 

14 ~ 

16-33 

2 

75-60 

2 

78-98 

,3 

26-76 

2 
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JVb 


Bo gen 


3929-45 

3 

3994-56 

1 

31-64 

1 

97-30 

-t 

1 

33-19 

1 

97-52 

1 

33-57 

1 

98-36 

1 

34-30 

1 

98-59 

1 

34-56 

2 

99-31 

3 

35-59 

2 

99-85 

1 

36-18 

1 -f- 

4000-74 

2 

36-60 

2 

01-26 

2 

37-68 

10 

02-40 

1 

38-13 

2 

06-07 

1 + 

4145 

4 r 

0841 

2 

43-83 

5 

08-88 

1 

47-64 

2 

09-05 

1 

47-85 

1 

09-83 

2 

49-45 

1 

1220 

1 

49-57 

1 

12-30 

1-f 

52-49 

2 

13-41 

2 

53-16 

2 

14-08 

1 

53-65 

1 

15-05 

1 

55-80 

2 

16-20 

2 

57-01 

1 

17-66 

2 

59-30 

1 

20-36 

1 

59-50 

2 

21-15 

1 

60-14 

1 

22-52 

1 

60-79 

1 

23-29 

2 

61-15 

1 -(- 

23-43 

1 

62-31 

1 

24-40 

1 + 

64-84 

1 

26-01 

1 

65-84 

4 

26-52 

1 “f- 

66*39 

20 

26-84 

1 

70-25 

1 

27-07 

1 

70-84 

2 

2745 

2 

72-07 

3 r 

28-10 

2 

72-68 

3 r 

29-35 

1 

73-80 

2 

3049 

1 

75-35 

1 

32-72 

20 

76-78 

2 

33-34 

8 

78-09 

2 

34-67 

1 

78-90 

2 

35-24 

1 

79-52 

2 

36-05 

1 

80-67 

4 

37-48 

1 + 

82-20 

1 “1“ 

38-31 

1 

84-95 

1 

39-22 

2 

85-22 

1 

39-69 

6 

85-30 

1 

40-60 

1 

88-30 

2 

42-71 

2 

90-81 

1 

43-29 

2 

91*82 

2 

44-25 

2 


4044-86 

2 

4094-27 

1 

46-45 

1 

94-49 

1 

48-13 

1 

95-26 

1 

48-78 

1 -f- 

95-70 

1 

49-90 

2 

96-08 

1 + 

50-15 

1 

97-03 

1 — 

51-68 

2 

97-80 

1 — 

52-30 

1- 

- 

98-37 

1 

53-35 

1- 

- 

99-06 

1 

55-32 

1 

99-25 

4 

56-00 

1 + 

4100-05 

1 + 

57-06 

1 

0055 

4 

57-42 

1 + 

01-14 

30 

59-14 

50 

02-89 

1 + 

59-65 

2 

04-31 

1 

59-80 

1 

06-34 

2 

59-97 

1 

06-94 

1 

60-47 

2 

10-04 

2 + 

60-97 

3 

1049 

1 + 

61-40 

1 

12-30 

2 

61-69 

2 

13-51 

1 

62-12 

1 

14-10 

3 

64-95 

1 

14-30 

i H- 

66-26 

1 

17-06 

4 

67-32 

2 

19-44 

2 

68*41 

3 

22-96 

2 

69-32 

1 

24-01 

20 

70-18 

1 

25-39 

2 + 

71*13 

2 

25-75 

1 

72-25 

1 

26-33 

1 — 

73-25 

1 

27-05 

1 — 

73-72 

1 + 

2761 

1 — 

73-82 

1 + 

2960 

8 

74-52 

1 

3012 

10 

76-24 

1 

31-70 

1 + 

77-23 

1 

34-78 

3 

77-53 

1 

35-56 

1 

78-48 

1 + 

37-30 

15 

78-72 

1 + 

37-77 

1 + 

79-88 

30 

38-45 

1 + 

83-95 

1 

39-22 

1 + 

84-34 

1 

39-58 

3 

85-02 

3 

39-89 

20 

86-77 

2 

42-43 

1 

88-21 

1 

43-37 

3 

90-31 

3 

46-13 

2 + 

90-95 

1 

47-35 

2 

91-70 

1 + 

48-89 

2 

94-09 

1 

50-33 

5 


10* 
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Nb 


4152-22 

2 + 

4216-35 

1 

52-81 

20 

18-14 

20 

55-00 

1 

20-75 

1 

56‘43 

1 — 

22 83 

1 

56-90 

1 — 

24-85 

1 

58-18 

3 

26-36 ■ 

2 

60-99 

2 

27-63 

1 

61-41 

2 

27-87 

1 

62-99 

2 

28-85 

1 

6364 

2 

2931 

10 

. 63-80 

20 

29-98 

3 

64-81 

15 

30-48 

3 

66-00 

2 

32-11 

4 

66-18 

i " i - 

37-15 

1 

68-30 

20 

37-95 

2 

69-74 

5 

39-46 

1 

74-11 

3 

40-50 

1 

74-51 

2 

41-25 

1 

75-03 

1 

41-35 

1 

77-07 

1 

41-61 

2 

79-92 

2 

41-84 

1 

81-50 

2 

42-80 

3 

84-60 

4 

46 44 

3 

86-24 

2 

47-84 

1 

90-20 

2 + 

48-80 

2 

90-83 

2 

4911 

1 

91-09 

20 

49-62 

3 

92-23 

10 

53-20 

5 

94-00 

2 

53-89 

4 

95-29 

8 

54-55 

1 

95-81 

2 

54-90 

3 

97-78 

2 

55-66 

5 

98-62 

3 

56-11 

1 

99-02 

1 

56-46 

1 

4201-15 

2 

58-01 

1 

01-70 

4 

5906 

2 

03"56 

2 

60-81 

1 

04-45 

2 

61-87 

2 

05-50 

20 

62-30 

8 

06-26 

2 

64-76 

1 

08-29 

4 

66-21 

8 

0959 

1 

68-81 

3 ' 

12-19 

2 

70-86 

5 

1267 

2 

73-12 

1 

13-39 

2 

7350 

1 

13-64 

1 

74-80 

2 

14-91 

15 

74-99 ' 

1 + 

15-64 

1 

76-57 

1 

16-05 

1 

77-62 , 

3 


4278-34 

1 

4331-60 

’ 10 

79-61 

2 

32-60 

' 1 

79-83 

2 

36-70 

1 

80-79 

4 

37-70 

1 

81-27 

1 

37-79 

1 

81-50 

1 

38-08 

1 

82-85 

1 

38-85 

1 

85-13 

1 

38-94 

1 

86-35 

2 

39-59 

2 

8714 

4 

42-63 

1 

88-43 

1 + 

42-99 

3 

89 62 

4 r 

45-48 

3 

90-37 

i 

45-67 

1 

91-41 

3 r 

46-26 

2 

9219 

3 

47-47 

2 

92-70 

4 

48-05 

1 

94-78 

1 

48-80 

3 

94"95 

1 

49-19 

3 

95-70 

2 

50-46 

2 

96-39 

3 

51-80 

10 

98-09 

1 

52-45 ' 


99-81 

8 

53-43 

2 T 

4301-35 

15 

54-20 

1 

03-06 

1 

54-36 ' 

1 

04 02 

2 

54-97 

1 

04-80 

1 + 

55-40 

1-f- 

0646 

2 

57-01 

2 ^ 

07-40 

|1 

59-97 

2 

08-27 

l 2 

60-10 

2 

08-84 

2 

60-66 

1 

09-73 

3 

61-82 

2 

10-99 

1 

66-60 

1 

11-49 

8 

67-55 

1 

11-88 

2 

67-75 

1 

12-29 

1 

68-11 

2 

12-61 

3 

68-62 

8 

1305 

1 + 

69-77 * 

2 

14-05 

2 

70-53 

2 

14-45 

1 

72-84 ' 

1 

16-63 

2 

74-98 

2 

1816 

2 

75-43 

2 

19-31 

1 

76-88 

1 

20-99 

1 

77-38 ' 

1 

22-08 

1 

78-12 

10 

23-64 

2 

79-69 

2 

26-54 : 

20 

80-87 ' 

1 

27-58 , 

3 

81-31 

1 

28-60 i 

3 

82-69 

1 

29-91 : 

2 

84-05 : 

2 
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Bogeu 


4385-03 

86- 46 

87- 91 

88- 53 

89- 66 
91-40 

91- 79 

92- 90 
94 ; 10 

94- 41 

95- 22 
97'20 
99:97 

4400-55 
01-01 
01-35 
02:23 
04’09 
06*70 
10'40 
11*05 
11:69 
12-33 
13!16 
15-01 
16*52 
17-01 
17-41 
17-86 

19- 61 

20 - 00 
20:61 
20-80 
21*45 
21 1 88 
24-03 
26-83 

28- 75 

29- 61 
33-07 
33"68 

36-05 

36- 85 

37- 41 

38- 05 

39- 51 
41-98 
43'95 
44;41 


Nb 


2 

4446-00 

2 

4511-28 

3 

4589-18 

1 

1 

46-37 

3 

12-32 

1 

92-63 

1 

2 

47-40 

10 

13-63 

1 + 

99-63 

1-f 

o 

48"22 

1 

17-07 

1-f 

4600-39 

4 

1 

50'08 

1 

19-19 

1 

03-04 

2 

1 

51-09 

2 Ti? 

21-04 

1 

03-97 

2 

1 

53-50 

2 Ti ? 

22-42 

1 + 

05-82 

1 

3 d? 

53-86 

1 Ti? 

22-75 

1 

06-96 

10 

1 

54-00 

2 —f- d (Ca 

23-61 

8 

08-71 

2 

1 

56-50 

i + 

23-90 

2 

10-28 

1 

1 Ti? 

56-97 

3 

24-30 

2 

10-85 

2 

2 

58-26 

3 

27-81 

1 

12-23 

2 

1 

59-83 

1 

29-56 

1 

12-59 

1 

2 

60-35 

2 

30-57 

1 

14-88 

2 

2 

60-61 

3 

31-63 

1 

16-30 

8 

1 

64-31 

3 

42-03 

1 -f" 

18-55 

1 

2 

65*39 

1 

42-40 

1 + 

19-55 

1 

1. 

. 66-08 

1 

42-95 

2 

20-19 

1 

2 

66-34 

1 

43-83 

1 ~f“ 

21-85 

1 

10 

66-59 

1 

47-00 

10 

22-50 

2 

i 

68-08 

1 + 

48-00 

1 

24-74 

2 

3 

68-66 

1 

50-85 

1 

25-51 

1 

i 

69-49 

2 

51-20 

1 + 

26-13 

1 

1 

69-89 

4 

51-70 

1 

27-61 

2 

i 

71-49 

5 

52-10 

1 

28-81 

1 

2 

72-72 

4 

54-01 

3 

30-30 

10 

1 

75-44 

1 

57-02 

•2. 

32-15 

1 

1 

76-11 

1 

59-60 

Il 

32-41 

1 

1 

76-65 

1 

62-53 

1 

33-10 

1 + 

5 

77-73 

1 

[ 63-95 

1 

33-95 

1 + 

2 

78-25 

1 

64-38 

1 

36-89 

1 

2 

79-8'2 

1 ~b 

64-73 

8 

38-26 

3 

8 

80-54 

1 

67-30 

1 

39-79 

1 

1 

81-61 

1 

67-53 

1 + 

40-40 

2 

1 + 

83-05 

1 

69-33 

1 + 

43-48 

3 

2 

84-97 

1 + 

69-70 

1 + 

43-87 

2 

3 

89-47 

1 

71-15 

1 

44-00 

2 + 

1 

90-53 

1 

' 72-15 

1 

45-55 

1 

3 

91-24 

1 

73-30 

20 

47-09 

3 

1- 

- 

93-15 

1 

74-52 

1 

47-67 

1 

1 “ 

- 

94-72 

2 

75-02 

3 

49-10 

6 

1 

97-45 

1 

75-54 

2 

49-42 

3 

1 

98-33 

Id 

79-61 

1 

49-79 

1 

20 

4500-00 

3 

81-85 

10 

50-13 

1 

1 

00-68 

1 

82-46 , 

3 

50-88 

1 

1 -f“ 

01-47 

1 

83-06 

1 

51-38 

1 

2 + 

03-23 

4 

83-31 

1 

52-29 

1 

1 

03-60 ; 

2 

83-70 

1 ~f 

53-00 

1 

1 

08-60 , 

3 . 

85-02 

1 + 

53"55 

1 + 




Bogen 


Nb 


150 


5= 

4655*00 

1 

4708-40 

10 

4773-00 

2 


4842-31 

3 

J> 



56-11 

1 

12-05 

2 

73-44 

4 


4o’«3o 

•5 



58'30 

2 

13-20 

3 

76-30 

2 + 

45*65 

1 



60-35 

1 

13-63 

5 

77-81 

2 


47-60 

1 



61*11 

2 

15-98 

3 

79-95 

1 


48-45 

4 



63*99 

10 

18-22 

3 

80-28 

1 


48-59 

:•> 



64*53 

1 

20-25 

1 

81-18 


49‘52 

l 



65*48 

2 

23-29 

1 

81-75 

1 -j-d 

52-06 

2 



66-38 

3 

23-96 

3 

83-12 

2 


52*48 

2 



66-79 

1 + 

26-90 

1 

84-50 

2 


54'10 

1 



67*37 

3 

27-46 

3 

85-87 

3 


57-50 

i 4 



68-38 

2 

30-49 

3 

87-81 

2 + d? 

58-03 

i - 

— 


69-40 

1 + 

33-61 

3 

90-15 

3 


58‘67 

1 4 

- 


70-00 

2 

34-03 

5 

90-73 

2 


61*1(> 

i 



70*25 

1 

35-50 

3 

91-10 

2 


62-10 

l, - 



71-02 

1 + 

36-60 

2 + 

93-25 

2 - 

- 

63-70 

i- 

- 


72-25 

20 

40-78 

3 

94-85 

1 - 

-br 

65-40 

i - 

- 


73-74 

2 

42-25 

1 

96-75 

1- 

- 

66-16 

i- 

- 


74-51 

1 

42-60 

2 

98-45 

1- 

- 

67-00 

4 



75-53 

20 

44-00 

3 

99-00 

1 


67-90 

i + 


78-60 

4 

44-79 

3 

4802-61 

3 


68-47 

i + 


80-15 

1 

45-20 

2 

04-10 

1+br 

69-16 

5 



80-63 

1 

47-15 

3 

05-30 

1 


70-30 

1 



81-03 

2 

48-20 

2 + 

05-76 

1 


70-51 

1 + 


81-72 

2 + 

49-02 

2 

06-79 

1 


70-98 

l 


82-79 

2 

49-78 

3 

07-21 

3 


72-69 

2 



83-15 

2 

49-97 

3 

09-20 

2 


73-38 

1 - 

- 


83-81 

1 

50-95 

1 

09-50 

3 


74-33 

1 - 

- 


85-28 

4 

51-61 

3 

10-75 

10 d? 

76-00 

1 - 

- 


85-68 

2 

52-30 

1 

11-48 

3 


78-20 

1 



86-05 

2 

53-02 

1 

12-28 

1 -f“ 

78-69 

2 



87-31 

1 -j- 

53-68 

1 

13-68 

14- 

79-38 

2 + 


87-90 

1 

55-10 

2 

15-18 

2 


80-88 

3 



88-61 

1 

55-54 

3 

16-51 

10 


81-85 

1 



88-97 

1 

56-75 

2 

20-21 

1 + 

83-30 

1 + 


89-30 

1 + 

59-40 

2 d? (Ti) 

21-27 

1 


85-91 

2 



92-28 

1 

60-80 

1- 

- 

22-10 

1 -f- 

86-49 

1 



94-63 

3 

62-26 

1- 

- 

22-45 

1 + 

89-69 

2 



95-59 

3 

63-75 

1- 

- 

24-30 

1 + 

90-00 

1 



9605 

1 

64-00 

1 - 

- 

25-12 

3 


90-93 

5 



96-77 

1 

65-23 

1- 

- 

27-12 

1 


92-68 

3 



97-60 

3 

66-70 

2 

29-43 

4 


95-75 

8 



97-90 

2 

67-00 

3 

30-84 

1- 


97-69 

2 



4702-15 

2 

67-31 

1 

32-35 

1- 


98-64 

2 



04-05 

2 

68-40 

1 + 

33-52 

5 


4900-96 

3 



04-77 

1 

69-83 

1 + 

35-75 

14- 

02-00 

1 



05'20 

2 

71-39 

1 

37-80 

3 


03-20 

l 



06-28 

10 d 

72-03 

3 

38-20 

3 


04-71 

3 



07-26 

1 

72-43 

1 

40-50 

i + 

08-50 

1 




Bogem 


4994-48 

3 

96-28 

1 + 

96-76 

1 

97-26 

1 

98-03 

3 

5000-85 

2 

0112 

3 

02-41 

3 

08-20 

2 

11-90 

2 

1342 

3 

17-49 

2 

17-91 

5 

18-73 

1 

19-67 

3 

20-53 

1 

20-94 

1 

26-53 

<rv-r.ru:> 

4 


5061-20 

64- 59 

65- 42 

66 - 18 

68- 40 

69- 10 

70- 85 

71- 80 

72- 70 

76- 14 

77- 59 
79-12 
79-51 
82-50 

84- 23 

85- 09 

86 - 06 

87- 00 

88- 56 

89- 01 

94- 59 

95- 48. 

96- 74 

97- 91 
99-03 

5100-33 

01-02 

01-69 

02-16 

02-54 

05-06 

05-70 

08-80 

11-10 

13-61 

16-89 

18-22 

20- 48 

21- 96 

24- 84 

25- 45 

27- 81 

28- 44 

29- 89 

33- 48 

34- 90 

35- 62 
37-52 
40-78 


5145-79 

46- 20 

47- 70 

48- 15 

49- 37 

49- 80 

50- 80 

51- 10 

52- 34 

52- 79 

53- 20 
53-79 
57-31 

57- 68 

58- 21 

60- 51 

61- 81 
64-53 
66'44 

67-15 
67-57 
74-38 
74-75 

78-38 
80-49 

82- 97 

83- 48 


1 + 

84-00 

2 

1 

87-13 

4 

3 

88-20 

H- 

1 + 

89-33 

4 

2 

89-96 

1 

1 

90-40 

1 

3 

92-00 

1 

1 

93-20 

5 

3 

93-63 

2 

2 , 

94-76 

1 

5 

96-00 

4 

4 

97-50 

2 

3 

98-79 

1 

2 + 

5201-21 

2 

3 

01-70 

1-f 

2 

02-10 

2 

2 

02-50 

1 

3 

02-80 

H- 

3 

5 

03-34 

2 

04-17 

2 

3 

04-66 

2 

4 

05-36 

3 






Bogen 


152 


Mb 


5205*65 

1 


5298-28 

2 


5376-10 

14 

5483-70 

2 


06*18 

2 


99-11 

2 


76-91 

1 + 

91-28 

1 


06-52 

1 + 

5301-60 

2- 

_ 

77-99 

2 -j- 

94-35 


07*80 

2 


03-42 

2- 

- 

80-87 

2 


99-76 

2 


08-60 

3 Cr? 

05-29 

1 


81-52 

3 


5501-99 

1 


10'53 

3 Ti? 

06-54 

2 


83-03 

1 


04-81 

4 


11-40 

3 + 

06-78 

1 


84-20 

14 

09*35 

2 


18-61 

14- 

07-16 

1 


88-49 

2 


10-93 

1H 

“ 

19*25 

5 d 


08-08 

1- 

- 

94-57 

2 


11-55 

H 

- 

25*30 

3 


14-47 

2- 

- 

95*67 

1 


13-05 

3 - 

- 

29‘51 

2 


15-71 

3 


96-05 

2 


14-75 

H 

- 

80'09 

2 


1719 

2 


96-52 

3 


17-61 

1 


31'50 

14 

17-99 

24- 

5400-75 

1 + 

18-40 

1 H" 

31-96 

14 

18-79 

5 


02-70 

1 


18-65 

i + 

32-99 

4 


19-65 

3 


03-26 

1 


22-14 

1 


34-60 

14 

20-38 

2 


04-65 

14 

23-80 

3 


35-25 

3 


21-50 

2 


09-63 

l 


26-50 

14 

36-47 

14 

21-83 

1 


10-00 

l 


32-82 

2 


36-99 

2 


22-15 

14 

11-45 

2 


39-00 

1 


37-57 

5 


23-51 

2 


16-50 

2 


41-70 

2 


40-52 

3 


26-51 

2 


22-63 

3 


45-75 

1 ~j— 

41-65 

3 


28-20 

1 4“ 

28-05 

14 

49-88 

1 + 

44-00 

14 

34-46 

14 

31-48 

3 


50-40 

1 


47-50 

4 


35-03 

4 


32-70 

1 


51-60 

3 


51-25 

i -f- 

36-99 

3 


34-70 

1 + 

52-55 

1 


51-81 

8 d? 

38-05 

2 


37-50 

5 


53-34 

1 


53-18 

3 


40-15 

14 

43-30 

2 


63-20 

3 


54-09 

3 


40-98 

3 


44-02 

14 

66-35 

1 


55-66 

2 


43-79 

2 


45-90 

14 

71-63 

3 + 

60-29 

3 


44-38 

20 


48-53 

2 


72-75 

1 


60-99 

2 


46-75 

14 

53-02 

1- 

- 

76-35 

3 


64-34 

1 


48-50 

l 


53-25 

1- 

- 

78-32 

1 


65'8 

1 ” 

-br 

49-00 

i 


56-36 

2 


78-50 

2 


67-90 

1 J 

- 

50-96 

10 


57-85 

1 


87-19 

3 


70-06 

2 


51-27 

2 


58-26 

3 


91-22 

24 

71-70 

8 


53-49 

3 


61-12 

2 


95-10 

1 


72-60 

3 


55-30 

14 

62-50 

1- 

- 

97-10 

1 4- 

76-30 

10 d 

55-51 

2 


67-05 

H 

- 

99-81 

2 


77-58 

2 


55-89 

2 


67-59 

1H 

- 

5603-72 

3 


78-70 

2 


59-40 

3 


68-26 

2 


04-19 

2 


79-57 

3 


61-80 

1 


69-74 

2 


06-60 

1 


81-75 

1 


62-21 

2 


72-10 

14*r 

18-89 

1 


85-43 

8 


63-29 

2 


73-49 

1 


20-0 

1 +bij 

87-23 

1 


63-50 

1 4- 

' 76-28 

2 


28-45 

2 


88-70 

1- 

- 

68-60 

2 


77-53 

1 


29-38 

3 


93-47 

2- 

- 

69-50 

14 

78-97 

1 


30-05 

1 + 

94-65 

1 


71-27 

2 


79-44 

1 


35-65 

24 

95-85 

14 

72-53 

14 

81-21 

2 


42-31 

3 


96-50 

3 


75-42 

3 


83-30 

1 


45-51 

2 




153 


Nb, Nd 


Bocjen 


5648-63 

1 + 

5765-21 

3 


5874-97 

3 


6148-31 

24- 

54-28 

1 


71-29 

2 


75-52 

1 


64-52 

2 

i 

62-25 

1 + 

75-07 

1 + 

78-02 

2 


74-61 

i 


64-89 

4 


76*20 

2 


79-24 

1 


6204-99 

24- 

65-80 

4 


7640 

2 


86-23 

1 


13-29 

1 


67-03 

2 


80-05 

1 


93-71 

2 


22-12 

2 


71-27 

5 d 

80-56 

1 


5900-85 

10 d 

52-00 

2 


72-09 

3 


87-75 

4 


04-10 

2 4 -d 

61-00 

2 


76-12 

1 


90-00 

i 


04-78 

1 


69-00 

14- 

77-62 

2 


90-90 

i 


16-35 

1 


86-65 

24- 

84-67 

1 + 

94-48 

3 


27-68 

2 


6312-40 

2 


93-28 

2 


5801-25 

1 "j" 

28-42 

1 + 

19-39 

1 


98-18 

2 


02-05 

1 + 

28-60 

1 + 

26-02 

1 


5706-40 

2 


04-27 

3 


34-42 

2 4-d 

46-49 

1 


06:70 

3 


10-95 

1 -, 

-br 

42-54 

1 


49*20 

2 


08-70 

1 


12-18 

14 

- 

50-20 

1 


76-20 

1 


09-59 

3 


15-59 

2 H 

- 

57-98 

2 


6430*71 

10 

12-29 

1 + 

19-70 

3 


83-50 

3 


33-49 

4 


13-68 

1 


20-89 

2 


86-39 

2 


50-10 

1 


14-05 

1 + 

35-14 

3 


86-89 

1 


98-09 

1 


15-82 

1 


38-40 

2 


98-03 

2 - 

- 

6544-92 

4 


16-59 

3 


38-90 

4 


98-25 

2 - 

_ 

6614-43 

1 


22-97 

1 -f 

42-75 

3 


6028-99 

2 , 

- 

60-99 

3 


25-90 

2 


46-35 

24-d 

29-99 

2 


61-21 

3 


29-39 

4 


50-97 

1 


32-09 

2 


77-59 

5 d? 

37*57 

1 


53-10 

1 


45-75 

2 


6701-49 

2 


38-41 

1 


56-00 

1 


49-00 

1 


23-90 

3 


43-56 

1 - 

- 

5700 

1 


56-90 

2 


40-19 

2 


44-08 

1 - 

- 

62-42 

1 + 

6103-75 

14- 

6828-40 

2 


51-65 

3 


63-51 

1 + 

07-94 

2 


76-75 

1 - 

- 

53-51 

1 - 

- 

64-40 

1 + . 

11-20 

1 


6908-40 

1 - 

- 

54-73 

1 - 

- 

64-75 

1 


14-10 

14- 

18-70 

14 

- 

58-38 

1 - 

- 

65-23 

1 4- 

42-70 

1 


90-67 

l-l 


59*25 

1 - 

— 

66-75 

4 


44-12 

14- 

7047-2 

14 

-br 

60-58 

4 


69-20 

2 




1 





Kan ten. 


Von 5800 ab im Hintergrund Banden olme angebbare Kanten. 


6474-20 

K.R. 

6495-20 

K. R. 

6576-3 

K.R. 

6591-4 

K.R. 

84-60 

K. R. 








XLIII. Nd. Neodym. 

Altere Mess ungen: M. Bertram, Diss. Bonn (1905). J. M. Ecler und 
E. Yalenta, Wiener Akad. 119 II a. (1910) (Rot). 

Material: Neodymnitrat von Dr. C. Auer von Welsbach, auf GaskoMe. 
Verunreinigungen: Sa, Pr, Eu. 

Linienzahl: 2762. 






Bogen 


154 


2962-97 

63-67 

93-30 

3008-07 

14- 26 
18-44 
52-25 
56-79 
69-87 
71-60 
75-51 

79- 52 

80- 28 
81-10 
92-99 

98- 55 

99- 62 
3105-52 

05-61 

06-27 

08-10 

15- 30 

16- 25 
19-85 

23- 19 

24- 18 
24-66 
27-20 
33-74 
35-00 
37-35 

41- 63 

42- 55 
44-68 
44-96 

48- 63 

49- 41 
49-65 
55-87 
59-30 
62-75 
76-09 
79-03 
81-65 
88-84 
91-63 
93-19 

5200-00 

00-75 


1 + 
1 
1 
1 
1 
1 
1 
1 
1 

1 + 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
2 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


3201-90 1 

03-59 1 

04-22 1 

05-10 1 

05-72 1 

11-10 1 
13-59 1 

17-23 2 

17-45 1 

22-66 1 

22- 94 1 

23- 19 1 

23-69 1 

23- 90 1 

24- 40 1 

28-15 1 


38- 40 1 

39- 88 1 

45'66 1 

46- 50 1 

47- 41 1 

51-01 1 - 

51-94 1 

53- 43 1 

54- 20 2 

55- 18 1 

56- 26 1 

56- 93 1 

57- 04 1 

59-37 2 

59- 58 1 

60- 79 2 

63'56 1 

64- 53 1 

65- 25 2 

65-51 1 

67-38 2 

67-82 1 


3274-14 1 

75-34 2 

75-81 1 

75- 97 1 

76- 24 1 

80- 34 1 

80-61 1 

81- 65 1 

82- 95 1 

85- 24 2 

86- 74 1 

87- 96 1 

89- 66 1 

90- 19 1 


94-81 1 

98-74 1 

3300-28 2 

01-05 1 

04-76 1 

05-25 1 

05-41 1 

07-91 1 

08-10 1 

10- 49 2 

11- 05 2 

12- 89 2 

13- 26 2 

16-12 2 

18- 54 1 

19- 15 1 

20- 52 1 

25- 28 1 

26- 02 2 

26- 36 1 + 

27- 28 1 

27-69 1 

27- 80 1 

28- 16 1 

28-40 3 

30-20 14- 


33-17 14- 


3339-55 

42- 05 

43- 47 
45-20 
45-63 

45- 81 

46- 71 

46- 96 

47- 68 

48- 01 

48- 25 

49- 06 

50- 66 

51- 33 
51/98 

52- 35 

53- 52 

53- 72 

54- 75 

55- 79 

56- 03 
56-66 

58- 29 

59- 89 
61-68 
61-90 

64- 49 

65- 05 

66- 96 
69-19 
69-70 
73-41 
75*05 
75-26 

75- 76 

76- 59 

78- 00 

79- 90 
82-23 
82-95 
84-81 

86- 40 
86-61 

87- 30 

88 - 12 
89-42 

92- 42 

93- 76 
95-46 




Bogen 


85-05 

85- 14 

86- 96 

87- 10 
87-99 

95- 62 

96- 15 

97- 32 
99-22 
99-70 
> 00-10 
01-70 
01-93 
02-16 
04-18 
05-42 
10-83 
12-86 
15-19 
19-00 

19- 90 

20- 08 

22- 17 

23- 09 . 
23-75 

27- 65 

28- 35 

29- 36 

31- 95 

32- 90 

33- 74 

34- 68 
36-20 
36-58 

36- 80 

37- 60 

38- 96 

39- 30 
39-48 
41-72 

43- 46 

44- 22 

45- 05 
49-00 
49-45 
53-00 
53-40 

53- 70 

54- 15 


)55"89 

2 

56-45 

1 

58-70 

1 

59-25 

1 

59-85 

1 

60-87 

3 

61-75 

1 

63-52 

1 

68-45 

1 

69-04 

3 

72-51 

1 

72-93 

1 

73-36 

1 

74-50 

1 

76-29 

1 

77-55 

1 

80-30 

1 

80-60 

1 

80-70 

1 

82-75 

1 

83-01 

1 

83-53 

1 

86-97 

1 

87-64 

3 

88-37 

2 

91-78 

1 

92-20 

1 

92-71 

3 

93-28 

1 

93-71 

1 

94-33 

1 

95-25 

1 

95-55 

2 

96-05 

1 

98-14 

3 

99-22 

1 

99-54 

1 

1600-26 

1 

01-06 

2 

01-46 

1 

01-70 

1 

01-97 

1 

06-45 

1 

06-52 

1 

06-87 

1 

07-26 

1 

07-64 

1 

07-86 

1 

08-06 

1 


3609-60 

09-92 

10- 90 

11- 05 

12- 79 

14-09 

14- 80 

15- 93 

16- 46 

16-88 

17- 18 

17- 84 

18- 09 

18- 90 

19- 09 

20- 34 
20-89 
23-35 

23- 73 

24- 78 

26- 33 

27- 02 
27-55 

27- 87 

28- 71 

29- 75 

30- 08 

31- 16 

33- 62 

34- 41 

34- 98 

35- 23 

37-10 
37-36 

37- 90 

38- 19 

38- 85 

39- 30 
40*35 

40- 70 

41- 22 

41- 61 

42- 58 

42- 74 

43- 72 

44- 21 

44- 77 

45- 29 
45-72 






Bogen 


3645-88 

48- 27 

49- 61 

50- 02 

50- 54 
50-80 
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95-83 

1 

! 18-54 

1- 

_ 

55-13 

2 

2 

96 70 

1 + 

18-75 

H 

_ 

55-31 

2 

1 

97-43 

3 

20-45 

l 


56-30 

3 

1 

98-05 

3 

21-45 

H 

_ 

56-90 

3 

3 

98-40 

1 

22-29 

H 

_ 

57-12 

1 

1- 

- 

98-66 

1 

23-04 

3 


57-56 

2 

In 

- 

98-90 

1 

23-76 

2 


57-94 

1 

1- 

- 

9905 

1 

24-2 

14-br 

58-88 

1- 

2 

99-34 

1 

24-76 

1 


59-35 

1 

3 

99-42 

1 

25-90 

1 


59-70 

1 

H 


99-75 

1 

26-28 

1 


59-85 

2 

l- 

- 

4500-38 

1 

26-56 

2 


60-60 

2 

2 

00-55 

1 

27-42 

2 


61-20 

1- 

2 

01-06 

1 

28-40 

1 


61-36 I 

2 

1 

01-41 

1 

29-36 

1 + 

62-01 : 

2 

1 

01-65 

1 

30-14 ; 

2- 


62-53 

1 

1 

01-98 

8 

30-51 

2 


63-37 ! 

1 

1 

02-20 

1 

31-18 



63-62 

1 - 

1 

02-60 

1 

32-47 



64-17 

1 - 

1 

03-34 

1 

3305 

1 + 

64-40 

H 

2 

03-47 

1 

33-55 

1 + 

64-74 

1 
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Bogen 




Nd 


4565-00 

1 + 

4591-90 

1 

65-15 

1 

92-33 

1 + 

65-85 

1 

94-00 

1 + 

6586 

1 

94-16 

1 - f - 

66-23 

1 

94-61 

3 

67-54 

1 

94-91 

2d 

67-79 

3 

97-16 

4 

68-24 

1 + 

97-40 

1 + 

69-00 

1 + 

97-70 

1 " I - 

69-45 

1 

98-55 

1 

69-89 

1 

99-51 

1 

70-05 

1 

4600-66 

1 

70-60 

1 

02-38 

2 

71-06 

1 

03-96 

3 

71-23 

1 

04-59 

1 

71-90 

1 

05-98 

1 

72-28 

1 -, 

- 

06-55 

1 

72-85 

1 - 

- 

06-95 

1 

73-16 

1 

07-24 

1 ~b 

74-06 

1 

09-38 

2d 

74-20 

1 

09-75 

1 

76-00 

1 

10-00 

2 

76-64 

1 

10-33 

1 

78-40 

1 

10-70 

1 

79-01 

5 

12 62 

2 

79-47 

5 

14-02 

1 

79-70 

1 + 

1559 

1 

80-85 

1 

15-85 

1 

81-10 

1 

16-10 

1 

81-40 

1 

16-25 

1 

82-75 

1+br 

16-87 

2 

83-35 

1 

18-22 

2 

83-81 

1 

2100 

1 

84-21 

2 

21-39 

1 

85-01 

1 

21-74 

1 

85-24 

1 

22-10 

3 

85-60 

1 -(- 

22-35 

1 

86-02 

1 

22-60 

1 

86-21 

1 

23-21 

1 

86-40 

1 

23-99 

1 

86-77 

3 

24-39 

3 

87-13 

2 

26-63 

2 

87-90 

1 

28-11 

3 

88-24 

1 

28-60 

1 

89-14 

1 + 

29-40 

1 

90-68 

1 

3006 

2 

91-09 

1 

3145 

2 

91-27 

1 

31-75 

1 

91-55 

1 

32-81 

2 


4633-52 

1 

4666-33 

1 + 

34-35 

5 

69 34 

2 

34-58 

1 + 

69-85 

1 

35-13 

1 

70-18 

1 

35-55 

1 

70-50 

1 + 

36-40 

1 

70-75 

3 

36-70 

1 

71-28 

2 

37-34 

2 

72-70 

2 

38-82 

3 

73-68 

i 

39-25 

2 

74-15 

i 

39-50 

2 

74-38 

i 

39-74 

1 

74-70 

i 

40-35 

1 

75-71 

i 

41-23 

3 

75-91 

i 

42-50 

2d 

76-45 

i 

44-98 

1 

77-30 

i 

45-15 

1 

77-60 

i- 

- 

45-92 

4 

78-38 

i- 

- 

46-55 

2 

79-10 

i - 

- 

46-85 

1 + 

79-45 

1 - 

- 

47-95 

1 

80-92 

3 

48-13 

1 

81-45 

1 

48-87 

1 

82-30 

1 

49-83 

3 

• 83-66 

4 

50-40 

2 

84-22 

3 

51-20 

1 

8506 

1 

51-38 

1 

85-53 

1 

51-78 

1 

87-23 

1 

52-56 

2 

88-02 

l 

53-47 

1 

88-72 

1 

54-32 

1 + 

89-19 

1 

5449 

1 

89-65 

1 

54-88 

3 

90 55 

3 

57-39 

1 

92-50 

1 

57-76 

1 

93-17 

1 

58-03 

1 

93-83 

1 

58-36 

1 

94-55 

1 -f- 

59-30 

1 

95-00 

1 + 

59-55 

1 

96-63 

3 

59-65 

1 -f- 

97-17 

1 

60-46 

1 

97-45 

1 

60"66 

1 

98-49 

1 

61-51 

1 + 

99-55 

1 

63-15 

2 

4700 05 

1 -| 

— 

64-18 

1 

02-19 

l-[ 

_ 

64-62 

3 

02-66 

1-1 

_ 

65-43 

1 + 

03-25 

1-1 

_ 

65-70 

1 —{— d 

03-75 

3 

66-12 

1 + 

04-02 

2 


163 


Hid 


Bojjeu 


4706-72 

07-15 

07-75 

08-23 

08-55 

08-70 

09-90 

10-80 

11- 13 

12- 05 

12- 14 

13- 25 

14- 41 

15- 75 
17-25 

19- 20 

20- 45 

21 - 10 

21-44 
21-87 

24- 51 

25- 06 
26 55 

26- 74 

28-60 

29- 56 

30- 63 

31- 98 

34- 10 

35- 10 

36- 36 
38-4 
40-1 

42- 56 

43- 50 

43- 85 

44- 50 

45- 10 
45-55 

48-27 

48- 62 

49- 17 
49-28 
49-71 

49- 93 

50- 20 

52- 70 

53- 4 

54- 67 



4755-15 

56"06 

57- 75 

58- 10 
58-74 

58- 85 

59- 32 
59"55 

60- 66 

61-75 
61-96 
62 63 
63-51 

63- 81 
6404 

64- 75 
66-61 
67-70 
67-85 

69- 50 

70- 05 

70- 39 

71- 25 
71-77 

71- 90 

72- 45 

73- 07 


3 
2 
2 
2 

l-f-br 
1-f-br, 
1 

1 + 

1 + 

1 

i 4~ 

l 
l 
l 
l 

1 

2 
2 
1 
1 

1 _[_ br 
1 + 


7410 

74- 37 

75- 50 

76- 27 

77- 20 

77- 87 

78- 55 

79- 13 

79- 61 

80- 70 

81- 16 
81-65 
83-99 

86- 24 

87- 59 

88- 18 

88- 50 

89- 60 

90- 47 
92-80 

94- 30 

95- 1 


1 + 


4797-06 

1 


4853-52 

2 


97-33 

3 


54-90 

i 


98-21 

2 


55-47 

i+ 

99-60 

3 


59-18 

1 


4802-06 

1 + 


59-73 

i 


03-94 

1 


61-95 

2 


0461 

1 


62 4 

1 


04-97 

1 + 


63-73 

1 


05-29 

2 


64-36 

1 


05-66 

1 


64-96 

1 


06-35 

1 


65-45 

1 


06-80 

2 


66-90 

1 


09-26 

1 


6800 

2 


09-63 

14 - 

69-45 

3 


10-69 

l 


73-90 

1 


1095 

l 


7456 

1 


11-50 

5 


76-00 

1 + 

12-85 

1 


76-25 

1 


17-31 

3 


79-97 

2 


18-70 

14- 

80-68 

1 + 

19-11 

2 


81-91 

2 


19-80 

2 + 

83-06 

1 


20-49 

4 


83-99 

1 -4- 

21-55 

1 + 

85-16 

i 


24-35 

1 


87-49 

i 


25-67 

8 


89-26 

3 


26-73 

1 


90-55 

1 


27-80 

1 + 

90-86 

H 

— 

27-95 

1 


91-25 

H 

— 

28-76 

2 


93-39 

H 

__ 

31-00 

14 

- 

94-46 

H 

r 

31-27 

14 

- 

97-09 

3 


32-47 

4 


99-47 

1 


33-66 

1 


4901-72 

1 


34-63 

14- 

02-00 

3 


35-50 

i + 

02-20 

1 


35-84 

l 


07-44 

1 


3616 

3 


07-96 

1 


36-80 

2 


09-53 

3 


43-00 

H 

- 

10-23 

3 


44-3 

l- 

b bj 

: 13-59 

2 


45-00 

l- 

- 

14-52 

1- 

_ 

45-50 

l- 

- 

16-30 

1- 

_ 

4606 

l- 

- 

17-53 

4 


46-50 

l- 

- 

20-84 

14- 

47-30 

l- 

- 

21-28 

1 


47-73 

l- 

- 

22-62 

1 


49-19 

4 


24-69 

1+b 

r 50-28 

14- 

26-87 




Bogen 
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Nd 


4928-0 

1 -f-br 

5057-03 

1 


5221-71 

1 


5384-05 

14- 

29-0 

1-f-br 

63-86 

2 


25-19 

2 


86-07 

3 


30-89 

1 

66-96 

1 


28-55 

2 


87-30 

1 - 

- 

32-69 

1 

72-01 

1 


34-31 

4 


88-43 

i 4 

- 

43-10 

2 

74-01 

In 

- 

39-90 

3 


93-90 

i - 

- 

44-05 

2 

74-66 

1- 


49-70 

8 


96-90 

l 


44-97 

3 

75-79 

1- 

_ 

50-93 

3 


99-27 

i 


47-15 

2 

76-71 

3 


55-64 

4 


5400-35 

i 


49-15 

1 

77-30 

1 


57-55 

1 - 

- 

03-10 

14 

- 

50-44 

1 + 

79-23 

1 


64-35 

1- 

- 

06-35 

1 


50-85 

1 + 

89-99 

3 


69-65 

1 


07-88 

14 

- 

52-64 

1 

92-95 

4 


69-95 

1 


12-13 

14- 

54-91 

2 

96-67 

1 


70-26 

1 


14-95 

1 


5530 

In 

- 

5102-55 

3 


70-86 

1 


16-51 

3 


55-80 

1- 

- 

03-30 

14- 

72-18 

1 + 

17-70 

H 

- 

58-29 

1 

05-40 

2 


73-56 

5 


20-80 

1.4 

- 

59-28 

4 

06-79 

2 


76-99 

3 


21-71 

3 


61-54 

3 

07-74 

4 


86-83 

1 


29-48 

1 + 

63-46 

2 

1976 

1 


87-30 

1 


30-98 

2 


65-95 

1 

21-48 

1 


91-84 

14- 

31-70 

4 


66-85 

1 + 

23-92 

4 


93-35 

10 


32-54 

1 


69-90 

1 

30-75 

5 


5302-44 

3 


39-00 

l 4 

- 

71-05 

2 

32-49 

3 


03-35 

1 


41-43 

2 


72-85 

1 “f* 

37-00 

1 


06-61 

2 


42-43 

4 


73-00 

1 

43-49 

1 


08-60 

i- 

- 

44-05 

1 -1 

- 

73-57 

1 + 

49-70 

1 


1019 

i- 

— 

47-72 

2 


75-64 

2 

51-98 

1 


11-62 

3 


49-39 

9 

<0 


81-05 

1 + 

53-25 

1 


14-73 

1- 

b 

50-00 

14 - 

81-44 

2 

53-58 

1 + 

16-75 

1 


51-28 

4 


83-06 

1 

56-18 

1 


19-28 

1 + 

55-95 

4 


87-30 

3 

61-85 

1 


19-98 

10 


56-68 

1 - 

- 

89-60 

2 + 

65-28 

3 


29-30 

1 - 

i- 

57 82 

1 - 

- 

90-09 

4 

68-05 

2 


34-50 

14- 

58-35 

1 - 

b 

96-80 

1 

71-08 

i + 

36-66 

2 


58-75 

1 


98-67 

2 

76-93 

2 


38-10 

1 


61-57 

1 


5000-55 

2 

79-91 

4 


45-82 

2 


69-93 

1 - 

1- 

11-82 

1 

81-34 

2 


49-4 

1-f-br 

70-55 

1 4-br 

14-69 

1 

82-78 

2 


49-75 

1 + 

73-25 

3 


15-58 

1 

91-62 

5 


50-50 

14- 

74-89 

3 


27-30 

1 

92-80 

6 


57-11 

4 


75-60 

1 - 


28-00 

2 

95-75 

1 + 

61-40 

1 4 - 

78-85 

2 - 

-br,d 

29-60 

1 

98-24 

14- 

61-66 

5 


83-30 

1 _ 


32"86 

1 

5200-29 

3 


65-29 

1 


84-20 

1 - 


33-66 

2 

04-60 

14- 

70-35 

14- 

85-22 

a- 

.... 

34-91 

1 

11-95 

14- 

72-10 

4 


85-86 

8 


40-34 

1 

12-53 

3 


77-15 

1 + 

87-20 

1 


43-65 

1 

13-40 

1 


77-94 

1 + 

91-57 

14- 

51-24 

1 

15-80 

1 


78-38 

14- 

92-50 

1 


51-80 

1 

19-7 

11 -f-br 

80-20 

1 + 

93-55 

1 
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Bogen 


Nd 


5494-20 

4 


5587-76 

1 


5699-10 

1 


5788-35 

2 

- 

96-60 

1 


88-11 

1 


5702-40 

3 


95-33 

2 


99-06 

1 


89-09 

2 


06-36 

3 


5800-24 

2 


5501-69 

1 


92-80 

1 


07-53 

1 + 

04-17 

5 


03-90 

1 - 

- 

94-58 

10 


08-42 

4 


09-41 

2 


05-16 

1- 

- 

95-98 

1 


10-53 

1 4 

11-72 

3 


07-84 

1 


5601-61 

1 


13-20 

i 


14-05 

2 


08-58 

2 


02-06 

1 


14-10 

1 4-br 

15-59 

1 


09-30 

1 


02-81 

2 


18-30 

3 


18-94 

1 


12-85 

1 + 

03-80 

2 


19-26 

2 


20-54 

1 


16-45 

1 


05-1 

1- 

-br 

24-10 

1 + 

23-53 

2 


18-89 

1- 

- 

05-8 

1- 

-br 

26-47 

1 + 

24-1 

1 -f-br 


19-60 

1- 

- 

08-63 

1- 

- 

27-02 

3 


26-02 

3 


20-20 

1- 

- 

11-35 

1 


28-09 

1 4 

26-91 

2 


20-81 

1- 

- 

14-44 

2 


29-49 

4 


30-90 

1 


20-94 

1- 

- 

15-50 

1 + 

30-55 

1 


37-29 

1 


22-36 

1 


17-03 

1 + 

31-32 

1 


39-23 

1 -j- 


24-10 

1 + 

17-84 

2 


32-01 

1 


42-52 

3 


25-90 

2 


19-15 

1 


3445 

1 + 

43-35 

1 


28-51 

2 


20-75 

10 


34-73 

2 


44-85 

1 + 


29-21 

1 + 

22-50 

14- 

39-05 

1 


46-10 

1 


32-26 

1 


23-76 

i 


40-15 

2 


46-53 

1 


33-57 

1 


25-52 

14- 

41-04 

3 


47-81 

1- 

- 


33-99 

4 


25-88 

2 


41-45 

1 


53-66 

1- 

- 


35-48 

2 


31-65 

1 + 

42-28 

3 


54-10 

H 

- 


36-55 

1 4-br 

35-91 

1 


42-93 

1 4 

54-60 

l- 

- 


37-95 

i 


39-20 

1 + 

43-36 

2 


56-59 

1- 

- 


39-00 

i+ 

39-70 

1 


44-30 

1 


56-88 

l- 

- 


39-36 

i+ 

43-43 

1 


44-92 

3 


59-10 

3 


40-95 

i 


44-3 

1+br 

47-04 

1 


59-85 

1 


42-53 

i 


48-20 

1 


48-30 

1 


60-44 

1 


43-39 

2 


51-45 

1 


49-22 

1 


61-35 

1 + 


46-05 

2 


52-19 

1 


49-32 

2 


62-48 

1 


46-25 

1 + 

53-79 

1 


49-81 

1 


62-67 

1 


48-61 

3 


59-94 

1 


53-71 

2 


63-54 

1 


48-85 

2 


62-59 

1 


53-95 

1- 

- 

63-75 

1 


50-29 

2 


65-9 

1 + 

55-39 

1- 

- 

65-23 

3 


53-07 

1 “b 

66-75 

1 + 

60-16 

1 


67-24 

3 


55-99 

1 + 

69-02 

3 


61-86 

2 


69-07 

3 


57-62 

2 


69-48 

14- 

62-20 

1 


69-81 

i 


59-24 

14- 

69-94 

1 


62-53 

1 + 

71-19 

2 


61-37 

2 


75-98 

1 + 

64-36 

1 


73-55 

1 


7011 

2 


76-12 

2 


67-50 

1+br 

74-60 

1 


75-65 

1 


76-48 

1 


70-04 

2 


76-48 

1 


76-84 

1 


77-99 

14- 

70-65 

2 


77-97 

2 


77-85 

1 -f“ 

88-67 

5 


72-33 

1 


78-33 

1 + 


78-0 

1 -4-- br 

89-65 

1 


76-26 

2 


80-50 

1 


78-79 

1 


90-43 

1 -f- 

83-80 

1 + 

81-48 

1 


81-75 

2 


97-4 

1 ~{-br ? d 

85-09 

2 

1 

82-99 

2 
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5883-49 

3 

5982-24 

1 

6065-40 

1 + 

6136-09 

1 


86-40 

1 

84-55 

1 + 

66-25 

4 


41-47 

1 -4- d 

88-06 

3 

84-90 

1 + 

67-16 

1- 

- 

42-60 

i 


90-66 

2 

88-30 

2 

67-30 

In 

- 

44-68 

i+ 

91-70 

3 

89-48 

3 

68-94 

1 


48-71 

1 


92*85 

1 + 

90-40 

1 

6990 

1 


49-41 

3 


99-05 

1 

90-86 

1 

71-90 

4 


50-45 

1 


99-66 

1 

94-19 

1 

73-31 

1 


52-94 

1 


5900-64 

2 

94-94 

3 

74-19 

4 


55-22 

3 


02-32 

1 

96-65 

3 

74-67 

2 4- 

56-35 

2 


06-83 

3 

97-15 

1 + 

77-40 

2 


56-75 

2 


10-07 

3 

6000-25 

1 

77-66 

i 


57-08 

1 + 

10-45 

1 

02-50 

1 

80-81 

i 


58-01 

3 


14-60 

2 

02-74 

1 

81-76 

i 


59-45 

14- 

14-88 

1 

04-16 

1 

82-25 

i 


61-42 

2 


17-63 

1 + 

04-52 

1 

84-79 

2 


61-71 

3 


21-43 

2 

06-55 

1 

87-14 

2 


62-39 

3 (Ca) 

22-96 

2 

07-81 

4 

87-70 

1 


62-52 

1 


29-13 

1 + 

09-46 

2 

88-10 

1 


64-60 

1 


31-65 

1 

11-05 

1 

91-48 

1 + 

65-84 

1 


32-31 

1 + 

11-70 

1 

91-80 

1 


66-13 

1 


32-65 

1 + 

15-45 

1 

92-25 

1 


66-84 

3 


34-96 

2 

17-88 

1 

97-99 

1 


68-25 

1 


35-7 

1 —f- br 

20-40 

1 

98-39 

1 


69-30 

1- 

- 

39-95 

1 —j— 

20-65 

1 + 

99-13 

1 + 

70-68 

4 


41-30 

1 + 

22-20 

1 + 

99-40 

1 + 

70-96 

1 


43-40 

3 

22-80 

1 

6101-41 

2 


72-74 

1 


47-58 

1 

23-51 

1 

02-93 

1 + 

74-46 

1 


48-83 

1 + 

23-75 

1 

04-28 

1 


76-25 

1 


49-83 

2 

25-70 

1 

04-60 

1 


78-35 

1 


50-70 

1 + 

31-49 

3 

05-70 

1 


78-72 

5 


53-27 

1 

33-47 

3 

06-95 

1 + 

80-95 

1 + 

56-06 

2 

34-41 

3 

07-95 

1 + 

81-80 

14- 

61-32 

2 

35-75 

1 

08-59 

3 


83-23 

1 


62-63 

1 + 

38-66 

1 

09-22 

1 


84-09 

3 


63-45 

1 

41-20 

1 

09-84 

2 


84-40 

1 


66-56 

1 

43-93 

1 

12-20 

1 + 

87-15 

1 


66-90 

1 

50-01 

1 + 

13-65 

2 


89-64 

1 


67-11 

1 

50-70 

1 + 

14-60 

1 


91-85 

H 

- 

68-45 

1 

52-09 

2 

17-38 

1 + 

92-50 

l H 

- 

72-69 

1 

53-99 

1 

22-39 

3 


95-27 

iH 

- 

74-45 

1 

54-67 

1 

23-16 

1 


96-02 

1H 

- 

74-75 

1 

56-45 

1 

26-50 

1 + 

96-38 

l- 

- 

75-64 

1 

57-20 

1 

29-35 

1 


98-77 

l 


76-50 

1 

57-55 

1 

30-75 

1 


6201-91 

3 


77-65 

1 

57-81 

1 

31-96 

1 


06-27 

11 + 

78-11 

1 

58-52 

1 

33-70 

2 


08-18 

2 


78-97 

1 

59-01 

1 + 

34-15 

1 


08-40 

3 


80-14 

1 

61-24 

1 

35-43 

1 


10-84 

1 
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Nd 


Bogen 


6212-95 

16-81 

18-30 

20- 19 

21- 30 

22- 30 

23- 57 

26-68 

27- 36 

28- 09 
30-20 
30-49 
38-68 

43- 50 

44- 23 
48-42 
50-62 
52-00 

57- 70 

58 - 92 

60-9 

63- 40 

64- 55 

68-80 

69- 66 

70- 52 

71- 76 
71-97 
73-00 

77- 50 

78- 41 

79- 15 
79-60 
79-90 
82-20 
82-65 

85- 99 

86- 25 

87- 41 
87-75 
90-08 

92- 20 

93- 03 
93-80 

97- 28 

98- 60 
6301-16 

02-00 

02-16 


5 

3 

1 

1 

1 

1 

3 
1 

4 

3 
2 
2 
2 

4 

1 + bi 

2 
1 
1 
1 
2 

1 + 

1 

1 

3 

1 

1 + 

1 + 

1 4~ 

2 

1 + d 
3 

1 

2 
1 
1 
1 
3 
1 
3 
3 
1 

i 4- 
i-b 


6302-50 

05-45 

06-00 

07-24 

08-46 

10-69 

12- 95 

13- 44 
17-90 
19-88 

21- 33 

22- 26 

27- 15 

28- 63 
30-38 
32-10 
39-05 
41-69 
4652 
46-72 
48-03 
52-16 
54-95 
56-10 
56-74 
58-60 
6109 

61- 65 

62- 28 

65- 18 
65 72 

66- 95 

72-99 

76- 16 

77- 46 

78- 80 
82-29 

84- 85 

85- 32 

90- 19 

91- 70 
95-13 
97-08 

6403-42 

04-17 

07-03 

08-65 

14- 24 
14-51 


1 + 6425-05 


2 + 45‘95 


1 + 55'25 

1 4- 57-33 


1 + 63-76 

1 65-20 1 + 

1 65-44 2 

1 70-95 1 + 

4 71-85 1 

4 73-80 1 + 

1 74-46 1 

3 76-40 1 

1 -j- 78-98 1 + 

1 80-06 1 

3 80-45 2 

1 81-85 1 

14- 82-50 2 

5 83-65 1 

1 84-59 1 

15 85-90 5 

4 87-70 1 

1 _|_ 89-41 1 

1 + 92-57 2 

1 4- 95-80 1 

2 4 97-58 1 

1 6500-37 2 

1 02-10 1 

JL 4 04-68 2 

1 4 05; 10 14 

14 07-48 14 
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6740-35 


6790-70 1+ 6804-27 1+ 6847-00 1+br 


XLIV. Nh. Neoholmium. 

Altere Messungen: G. Eberhard, Pabl. d. Astropk. Obs. Potsdam, 20 
(1909). J. M. Eder und E. Valenta, Wiener Ber. 119 II a (1910) (Rot). 
Material: Neoholmiumnitrat von C. Auer von Welsbach, auf Gaskohle. 
Verunreinigungen: Ad, Y. 

Linienzahl: 1482. 


713-75 1 

34-04 2 

50-46 2 

59-45 1 

66-97 1 

69-99 2 

72- 91 1 

73- 98 1 

77-20 1 

94-00 1 

94-51 1 

800-07 1 

06-82 1 
09-20 1 

10-10 1 

11- 46 2 

12 - 10 2 

14-52 1 

14- 85 2 

15- 00 1 


31-80 2 

35-10 2 

35-96 1 - 

43- 53 1 ■ 

44- 29 1 

44-80 1 

49-21 2 

53-01 1 - 

59- 97 1 

60- 98 1 

61- 34 1 

61-60 2 


2862-83 

66-86 

72-10 

72- 55 

73- 99 

74- 19 
74-55 

80- 38 

81- 10 

82-15 
84-77 
91-51 
95-10 
95-74 
97-68 

2900-95 

02-30 

04-60 

09-53 

10-49 

15-95 

19-75 

21-96 

26-20 

27- 10 

28- 42 
36-35 

41- 10 

42- 15 
42-70 

44- 61 

45- 94 
47-29 

52-48 

52- 85 

53- 23 

54- 40 


2955-09 

55-39 

59-05 

61-16 

61-59 

64-62 

68-89 

70-66 

72- 55 

73- 12 

75-36 

75- 80 

76- 44 

78- 19 

79- 75 

80- 76 

81- 58 
84-19 

84- 35 

85- 60 

87- 76 

88- 03 
90-38 
92-80 
95-98 
98-40 

3000-81 

02-50 

02-75 

03-95 

05-41 

07-20 

09-60 

12-19 

14-71 

17- 85 

18- 27 


3020-63 

22-28 

23*25 

24-50 

26-25 

28-30 

31-24 

31-39 

33-55 

35- 76 

36- 32 
38-40 
38-81 
44-50 
47-55 

49- 50 

50- 84 
52-46 
54-11 
54-98 

56-65 
60-36 
60-97 

62- 65 

63- 26 

64- 10 
64-31 

66- 34 

67- 55 
70-87 

72- 62 

73- 07 
73-43 

73- 80 

74- 42 

75- 30 
75-65 
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Nh. 


3078-45 

1 

3144-49 

4 

78-51 

1 

45-75 

1 + 

79-01 

1 

46-27 

2 

80-90 


47-09 

1 + 

83-56 

2 

47-70 

1 

84-11 

1 

48-98 

2 

84-48 

4 

50-09 

2 

85-86 

1 

51-16 

1 

86-66 

4 

52-50 

1 

89-92 

1 + 

53-18 

1 +d 

94-59 

1 

53-60 

1 

95-47 

1 

53-83 

1 + 

95-99 

1 

53-91 

1 

97-55 

2 + 

5441 

1 

99-31 

1 

56-31 

3 

3102-01 

1 

56-65 

2 

02-82 

2 

57-09 

3 

05-31 

2 

57-48 

2 

06-20 

1 + 

58-53 

2 

06-96 

1 + 

59-80 

3 

07-05 

1 + 

60-27 

1 + 

08-45 

3 

60-60 

2 + 

08-78 

2 

61-64 

1 + 

10-05 

3d 

62-96 

1 

11-98 

1 

64-22 

2 

13-68 

2 

65-83 

2 

14-50 

1 

66-45 

1 

14-73 

1 

66-75 

5 

14-80 

1 

67-25 

1 

17-10 

1 

67-53 

1 

18-63 

4 

68-01 

2 

22-79 

2 

68-65 

1 

24-51 

1 

68-90 

1 

25-80 

1 

69-84 

2 

28-55 

1 -f~ 

70-15 

1 

29-34 

1 

71-84 

5 

30-90 

2 + 

72-50 

2 

31-12 

3 

72-98 

1 

31-37 

1 

73-19 

1 

32-66 

1 

73-92 

3 ’ 

32-90 

1 

74-06 

2 

34-53 

3d 

74-99 

3 

35-01 

1 

75-64 

1 

37-97 • 

1 “f - 

76-77 

1 

40-26 

1 

77-09 

3 

40-79 

1 

80-00 

1 

41-26 

2 

81-65 

4 

42-70 

1 + 

82-05 

2 

42-96 

1 

83-56 

2 


3183-98 

3 


3230-14 

1 + 

84-50 

2 + 

30-70 

3 

84-66 

2 + 

31-05 

1 

85-37 

1 


31-77 

1 

85-63 

1 


32-16 

1 

87-54 

2 


33-49 

3 

88-74 

1 


34-00 

1 + 

90-05 

1 


34-65 

1 

90-84 

1 


35-75 

1 + 

91-15 

2 


36-00 

1 

91-47 

1-1 

- 

36-70 

1 

92-60 

l n 

- 

37-05 

2 

93-40 

1 


37"54 

2 

94-59 

1 


38-10 

1 

95-24 

2 


38-28 

1 

96-08 

1 


38-84 

1 

96-20 

1 


39-17 

1 

96-65 

1 


40-55 

2 

97-09 

2 


41-60 

1 + 

97-44 

1 


42-11 

1 

97-96 

3 


43-13 

1 + 

99-80 

1 + 

43-40 

1 + 

3201-13 

1 


45-25 

1 

01-90 

3 


46-79 

1 

02-67 

1 


47-35 

1 

04-41 

2 


49-46 

1 

04-89 

1 + 

50-34 

1 

05-97 

1 + 

51-40 

2 

06"30 

1 


51-80 

1 

06-99 

3 


52-30 

1 

07-86 

1 


56 ; 43 

2 

08-15 

1 


57-53 

3d? 

08-78 

1 


58-18 

1 

10-52 

3 


58’57 

2 

11-98 

2 4~ 

59-24 

2 

12-80 

1 


59-38 

1 ~\r 

13-39 

1 


62-34 

2 

14-53 

1 


62-99 

1 

15-48 

2 


63-14 

1 

20-20 

1 


63-79 

2 

20-48 

1 


64-91 

3 

20-85 

2 


65-70 

1 + 

21-00 

2 


66"48 

2 

21*56 

2 + 

67-26 

1 

23-42 

2 


67-50 

2 

24-40 

1 


68-85 

1 + 

25-40 

1 4 - 

69-25 

1 

27-29 

i 


69-55 

1 

29-25 

! + 

69-79 

1 + 
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3271-10 

1 

3321-25 

2 


3374-50 

1 + 

3420-89 

1 

71-50 

1- 


22-77 

1 


75-24 

1 

21-78 

10 

72-25 

1 

23-07 

1 


80-64 

1 

24-14 

1 

75-30 

1 

23-34 

2 


80-78 

2 + 

24-25 

1 

75-60 

1 

23-89 

2 


81-25 

1 

25-49 

20 

76-38 

2 

29-16 

2 -| 

- 

81-48 

lEr 

26-90 

3 

77-29 

2 

29-80 

H 

- 

85-19 

5 

28-27 

20 

78-29 

5 

31-15 

H 

- 

86-55 

1 

29-33 

5 

79-40 

4 

32-05 

2 


88-55 

1 + 

32-23 

3 

80-27 

1 

32-51 

1 


89-00 

1 

34-51 

2 

80-36 

2 

33-30 

2 


89-70 

2 

34-90 

2 

80-89 

1 

34-0 

l+br 

89-89 

1 

35-75 

2 

81-32 

2 

35-21 

2 + 

90-89 

3 

36-43 

2 

82-12 

6 

36-47 

1 + 

92-19 

3 

37-17 

2 

82-93 

1 

37-34 

6 


92-53 

1 + 

38-05 

2 

83-22 

2 

37-93 

1 


93-15 

1 

38-47 

1 + 

84-25 

1 

38-90 

6 


93-74 

3 

41-57 

1 

86-31 

1 

40-15 

2 


94-77 

4 

42-80 

1 

88-60 

3 

40-55 

2 + 

96-29 

2 

45-70 

3 

89-52 

5 

41-13 

1 


97-00 

1 

47-12 

1 

91-10 

4 d 

42-83 

2 


97-45 

1 

49-14 

1 + 

91-40 

1 

43-70 

10 


98-41 

1 

49-47 

2 

93-97 

1 

44-60 

2 


99-12 

20 

50-01 

1 + 

94-84 

1 

44-90 

1 + 

3400-74 

1 

51-35 

1 

95-95 

1 -f- 

46-17 

2 


01-75 

2 

51-86 

1 

97-19 

2 

48-71 

2 -f- 

01-93 

1 + 

53-28 

15 

98-26 

2 

50-60 

3 


02-33 

1 

54-00 

1 + 

99-56 

1 + 

52-22 

3 


03-40 

H 

- 

54-45 

2 

3301-48 

1 

53-60 

3 


03-9 

1 -] 

f-br 

55-85 

3 + 

02-51 

1 

53-71 

3 


04-05 

1 H 

- 

56-15 

30 

04-06 

1 

54-71 

3 


05-25 

l 

56-68 

1 + 

04-53 

1 

56-13 

1 


06-41 

2 

56-9 

l+br 

04-90 

1 

57-12 

2 


07-32 

1 

58-03 

1 + 

05-30 

3 

58-04 

3 


07-97 

3 

58-59 

1 

05-70 

1 

59-65 

1 + 

08-35 

3 

59-6 

1 + br 

07-00 

1 

61-01 

2 


09-20 

3 

61-10 

3 

09-00 

2 

61-36 

2 


10-39 

10 

61-50 

2 

10-30 

1 

62-76 

1 


10-79 

5 

6211 

10 

12-55 

3 v 

63-55 

2 


11-70 

3 

62-70 

1 

12-85 

i + 

64-24 

2 


13-02 

1 

64-01 

1 

14-15 

l+br 

64-41 

2 


13-93 

2 

64-51 

2 

15-80 

2 

68-19 

2 


14-37 

1 

64-65 

1 

16-50 

2 

69-91 

1 


14-49 

2 

67-22 

4 

17-61 

1 

70-67 

1 


15-06 

15 

68-58 

1 

18-33 

H 

- 

71-00 

3 


16-60 

15 

69-54 

2 

18-90 

i- 

- 

72-55 

1 


17-77 

i.Er? 

69-85 

1 

19-45 

1 - 

- 

72-93 

6 


18-30 

1 

70-9 

1 + br,d 

20-01 

3 

73-49 

1 + 

18-39 

1 

71-85 

2 

20-38 

3 

74-30 

3 


19-75 

1 

72-40 

3d 





Bo gen 


L 


Nh 


3474-07 

5 


3536-19 

2 

74-40 

20 


37-60 

2 

77-21 

2 


38-62 

2 

77-89 

2 


39-03 

2 

78-20 

3d 

39-50 

2 

79-55 

1 


40-91 

3 

80-58 

1 


41-56 

1 + 

80-97 

1- 

— 

42-49 

1 + 

82-35 

1- 

-- 

44-22 

4 

84-05 

1- 

-- 

45-07 

4 

84-98 

20 


46-12 

10 

86-01 

3 


46-98 

1 

86-49 

1 + 

47-73 

1 

86-98 

1 


48-31 

2 

89-74 

5 


48*66 

2 

91-10 

3 


49-10 

3 

93-25 

5 


50-00 

1 

93-75 

1 + 

50-34 

2 

94-25 

1 + 

51-78 

1 

94-65 

2 


56-91 

8 

94-92 

15 d 

59-19 

2 

97-00 

1 


60-30 

3 

99-02 

4 


62-80 

1 

99-23 

5 


63-29 

2 

3501-60 

1 


63-60 

2 

01-90 

1 + 

66-32 

2 

02-48 

1-f 

67-47 

1 

02-91 

1 


70-50 

2 

03-33 

1 


70-85 

1 

03-76 

14- 

72-76 

1 

04-65 

l 


73-37 

4 

05-20 

l 


73-96 

1 

05-59 

l 


74-25 

1 

07-09 

5 


74-93 

5 

08-14 

1 


76-40 

2 

08-50 

1 


77-00 

1 

09-50 

3 


78-15 

1 + 

10-85 

2 


79-27 

2 

11-91 

2d 


80-89 

2 

13-20 

1 


81-97 

1 

15-73 

20 


84-64 

1 

18-25 

1- 

- 

85-18 

1 

2007 

5- 

- 

87-93 

1 

20-31 

4- 

- 

88-83 

1 

20-91 

1 


90-87 

1 

24-14 

2 


91-38 

2 

25-04 

1 


91*52 

2 

31-89 

5 


91-95 

1 

35-09 

2 


92-37 

4 


3593-10 

3 

3626-22 

1 

93-28 

3 

26-85 

10 

93-61 

1 

27-33 

8 

94-26 

1 

27-75 

1 

94-75 

1 

28-16 

2 

95-16 

2 

28-83 

2 

96-23 

1 

29-05 

2 

97-55 

1 

30-39 

2 

98-92 

20 

31-06 

1 

99-62 

2 

31-90 

4 

99-95 

2 

33-66 

2 

3600-51 

1 

34-05 

1 

00-88 

3 

34-49 

1 

orio 

3 

34-83 

3 + 

02-02 

3 

35-43 

2 

02-18 

2- 

- 

36-05 

1 + 

02-65 

1 - 

- 

36-45 

1 + 

02-80 

1 - 

- 

37-31 

1 

02-94 

1 - 

- 

37-41 

1 

05-04 

1 

38-47 

4 

05-92 

1 

38-84 

2 

06-26 

2 

39-14 

1 

07-57 

1 

40-05 

1 

08-30 

1 - 

I 

r 

40-38 

2 

10-85 

1 - 

L 

41-03 

1 

11-70 

1 - 

— 

41-40 

2 

12-99 

1 

42-04 

1 

13-16 

2 

42-51 

2 

13-48 

3 

44-15 

1 + 

14-23 

1 

45"56 

4 

14-80 

1 

46-02 

2 

15-90 

1 + 

46-43 

1 

16-20 

1 

46-75 

1 

16-71 

3 

47-54 

1 

17-08 

2 —J— d 

48-56 

1 + 

17-37 

1 

48-95 

2 

17-99 

1 

49-77 

1 

18-25 

2 

50-45 

2 

18-60 

2 

50-95 

1 

19-58 

3 

52-75 

2 

19-90 

1 

53-01 

2 

20-15 

1 

53-15 

1 + 

20-30 

1 

54-60 

3 

20-73 

1 

55-04 

1 

22-53 

1 

55-78 

1 + 

23-30 

1 

56-55 

1 

23-74 

2 

58-50 

1 + 

24-47 

Id 

58-63 

2 

25-61 

3 

58-79 

1 + 
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3659-70 

60- 40 

60-86 

61- 67 

61- 91 

62- 42 

63- 13 

64- 10 

65- 36 

66 - 80 

67- 20 
68*12 

68- 69 

69- 20 

69- 67 

70- 10 

70-44 

70- 85 

71- 80 

72- 45 

72- 84 

73- 31 

73- 50 

74- 25 

74-51 

74- 92 

75- 68 

76- 25 

76- 74 

77- 77 

77- 90 

78- 24 

78- 76 

79- 34 

79- 85 

80- 15 

80- 90 

81- 74 

82- 15 

82-80 

83- 23 

83- 95 

84- 16 
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XLVIir. P. Phosphor. 

Altere Messungen: P. Geutes, Zisch. fi\r wish. Phot. f> (1907 . 


Material: Phosphornaureanhydrid, auf Kohle. 
Ve l* u n r e i n i gu ngon: Koine. 

Linienzah1: 15. 
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XLIX Pb, Blei 

Altere Messungon: II. Raynor und (1 Range, Berl. Akad. (1893). 

J. M. Edor and E. Valenta, Wiener Akad. lit) IIa (1910) (Rot). 
Material: Metall von C. Sehuchardt, auf Gaskohle. 
Yerunreinigungen: Tl. 

Linionzahl: 46. 
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L. Pd. Palladium. 

•A. It ere Messungen: H. A. Rowland und R. R. Tatnall, Astroph. 
Journ. Ill (1896). H. Kayser, Berl. Akad. (1897). J. M. Eder und 
E. Valenta, Wiener Akad. 119 II a (1910) (Rot), 
aterial: Metall von Heraus. 

erunreinigungen: Ag, Ba, Bi, Ca, Cd, Cu, Mn, Pb, Pt, Rh, Sn, Zn. 
inienzahl: 268. 
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2 ) Eote Komponente starker. 

8 ) Die Linie ist 80 A E breit. 

4 ) Kommt aucb im Pt und Ir vor. 
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LI. Pr. Praseodym. 

Mess ungen: M. Bertram, Diss. Bonn (1905). J. M. Eder und 
Valenta, Wiener Akad. 119 II a (1910) (Bot). 
il: Praseodymnitrat von Dr. C. Auer von Welsbach, auf Gaskohle. 
einigungen: Ad, Ce, Eu, Nd. 
sahl: 2490. 
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LII. Pt. Platin. 

tessungen: H. A. Bowland und E. R. Tatnall, Astroph. Journ. II 
5). H. Kayser, Berl. Akad. (1897). J. M. Eder und E. Valenta, 
ler Akad. 119 II a. (1910) (Bot). 

1: Metall von Heraus. 

inigungen: Ag, Au, Cu, Ir, Pd, Eh, Ru, Sn. 
ahl: 461. 

Jltraviolett zwischen 1 3500—3856 auf Cu aufgenommen, sonst 
kle; im Sichtbaren zwei Pt-Elektroden. 
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LIV. Rb. Rubidium. 

Uessungen: II. Kayse.r und 0. Range, Borl. Akacl. (1890)* 
jehmann, Aim, d. Ph. 5 (1901.) (Ultrarot). J. M. Eder und 
alonta, Wiener Akad. L19 II a. (1.910) (Rot). 

1 : Rubidiumchlorid von E. Mercdv, auf Gaskohlo. 
i nigu ng(oi: Ca, Us, K, Na, Sr. 
ihl: 19. 
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LY. Rh. Rhodium. 

‘ensungon: II. A. Rowland und It R. Tatnall. Astroph. Journ. HI 
>). H, Kayser, Berl. Akad. (1897). J. M. Eder und E. Valonta, 
ter Akad. 119 II a. (1910) (Rot). 

I: Im Ultraviolet^ Metal l von Horans, im Siehtbaren Rhodium- 
id, auf Gaskohlo. 
inigungon: (hi, Ir, Pd, Pt. 
lIiI: 1002. 

•hen X 34f>3 4349 auf Kupfer gomossen, sonst auf Gaskohlo. 
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4 
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1. 

1 

3 

3 

3 

3 

3 

4 
1 
2 

4 
3 
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2 
3 
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1 
2 
1 
2 
3 
2 
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1 
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1 
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a 
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a 
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9 
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9 
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5 
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3 
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4 
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10 
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2 
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- 
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9 

<u 
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9 

03-49 

1 
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To 
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2 
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4 
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3 
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9 

M 
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1 
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8 
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1 
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1 

35-03 
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2 
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a 
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1 
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1 

47-89 

4 
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4 
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«> 
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I 

50 - 47 

»» 

«) 
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10 
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.} 
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a 
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a 
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a 
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a 
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a 
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4 
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a 
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ao *) 
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ao 
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ao 
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9 
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4 
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9 
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ao 
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9 
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9 

<u 
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a 

10-93 
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i 
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la 
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1 

77-90 

i 

14-93 

0 
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i 

20-01 

0 

79-07 

la 

20-75 

la 

81-33 

o 

27-30 

9 

83-20 

T 

27-95 

a 

84-19 

a 

39-09 

M 
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9 

42-83 
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87-01 i 

<k} 
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I 
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1 
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V) 
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4 
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a 
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aO 

98*88 

!U 
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I 
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i 

01 77 

I 

02'07 
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a 

05 - 55 ! 

«» 

* i 

0.0-39 
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1*0 
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4 

08-05 

- | 

74*92 

r> 

11-09 i 

9 

81-19 

H 
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a 

90'88 

15 

13-25 

a 

91-50 

9 

19 07 

9 

92-51 

fill 
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a 

95-10 

9 

28-1 K 

ao 

95-0.5 

10 

38-27 

4 

90-24 

i 

38-41 

a 

98-40 

4 

42-05 i 

a 

98-70 

5 

44-13 ! 

IO 

99-40 

9 j 

49-70 j 
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3701-07 

30 
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I 

9 
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3713'CO 

3 

3902-66 

1 

13-98 

1 

04'35 

2 

14-99 

2 

05'41 

1 

20-91 

1 

12'98 

1 

25-10 

1 

13’64 

4 

34-34 

1 

16-55 

1 

35-44 

5 

22*34 

4 

36-00 

1 

34'39 

10 

37-43 

5 

3511 

2 

44-32 

8 

35'99 

4 

48-37 

10 

38‘05 

1 

54-26 

5 

42-88 

10 

54-44 

5 

44-10 

2 

55-73 

3 

53-20 

1 

60-55 

3 

58-31 

4 

6524 

15 

59-00 

30 

7013 

10 

64-68 

4 

71-77 

2 

68-33 

2 

75-85 

3 

75-48 

10 

78-28 

10 

84'56 

10 

88-64 

15 

95-77 

8 

90-58 

1 

96'31 

10 

92-33 

4 

4023-29 

6 

93-40 

15 

26-09 

1 

99-46 

20 

48-56 

4 

3806-08 

10 

49-17 

3 

06-91 

10 

53-60 

3 
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3 

56-50 
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12-61 

4 

77-74 
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15-18 
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80-70 
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18-90 

1 

84-45 
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34-39 
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34-89 

3 

19-85 

8 
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1 
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49-14 

2 
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20 
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20 
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70-16 

5 

54-52 

10 
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5 
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2 
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46-59 

1 

57-57 

1 

64-50 

2 

73-63 

1 

85-68 

2 

87-00 

2 

90-80 

4 

5105-68 

4 

10-13 

1 

20-83 

2 
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14 - 


LVI. Ru. Ruthenium. 

Altere Messungen: H. A. Rowland und R. R. Tatnall, Astroph- 
Joiu-n. Ill (189G). H. Kayser, Berl. Akad. (1897). J. M. Eder und 
E. Valenta, Wiener Akad. 119 II a. (1910) (Rot). 

Material: Im Ultraviolett Metall von Heraus, im Sichtbaren Ruthenium- 
ehlorid, auf Gaskohle. 

Verunreinigungen: Ca, Mg, Pd, Pt, Rh. 

Linienzahl: 1948. 

Zwisehen X 3507—3591, X 3649—3898 und X 3957-4189 auf Kupfer, 
sonst auf Gaskohle gemessen. 
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LVIL S. Schwefel. 

A It ere Mess ungen: Fehlen. 

Material: Sehwefel auf Kohle. 

Linienzahl: 0. 


LVIII. Sa. Samarium. 

A Iter e Messungen: Ch. Riltten, Ztsch. fur wiss. Phot. 3 (.1.905) 
J. M. Eder und E. Valenta, Wiener Ber. 119 I! a. (1910) (Rot). 
Material: Samariumnitrat aus Oxid von Demarcay, auf Gaskolde. 
Verunreinigungen: La. 

Linienzahl: 1079. 
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